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Abstract 0fWO9951743 

A humanized antibody against tissue factor (TF) which comprises: A. a humanized H chain containing (1) an H chain V region containing the H chain CDR of a mouse 
monoclonal antibody against TF and the H chain FR of a human antibody, and (2) the H chain C region of a human antibody, and B. a humanized L chain containing (1) 
an L chain V region containing the L chain CDR of a mouse monoclonal antibody against TF and the L chain FR of a human antibody, and (2) the L chain C region of a 
human antibody. The mouse monoclonal antibody CDR is grafted into the human antibody to construct the humanized V region. Next, the FR thereof is replaced by the 
corresponding FR of another human antibody with a high homology, thus detecting a highly active humanized antibody. 



Data supplied from the esp@cenef database - Worldwide 



-5 I 



1 of 1 



4/5/05 11:33 AM 



PCT 



i i * « i 




3 



(si) m&ft&ftme 

C12N 15/13, C12P 21/08, C12N 5/10 



Al 



(ii) m^m^ 



(43) mm^m 0 



W099/51743 



1999^10^ 14 0(14.10.99) 



(21) S£StHH#-^ 

(22) H^mSP 

(30) m^m?*-* 

#JP¥10/91850 



PCT/JP99/01768 



1999^4^2 0(02.04.99) 



1998^4^3 0(03.04.98) 



JP 



(71) fflfiA (*B£l&<^T<OimgSfCo^T) 

(CHUGAI SEIYAKU KABUSHIKI KAISHA)[JP/JP] 
T 1 1 5-8543 ^mt^nmST B 5#1 % Tokyo, (JP) 

(72) ; 

(75) ^^#/m^A (*dfc:o^T<E>#.) 

HEM 5b(SATO, Koh)[JP/JP] 

^i§^»(ADACHI, Hideki)[JP/JP] 

S£ K ft &(YABUTA, Naohiro)[JP/JP] 

T 412-8513 ^^^rfTfpJP^lT § 135#ifc 

^mmW^it^ Sizuoka, (JP) 

(74) ftSA 

^(ISHIDA, Takashi et al.) 

T105-8423 M^m^y^E-rnsm^ 
m/m7^^ mmw&&m®m Tokyo, (jp) 



(81) fi^H AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, 
CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, 
YU, ZA, ZW, gfcM^fF (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI^fF (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG), ARIPO#fP 
(GH, GM, KE, LS, MW, SD, SL, SZ, UG, ZW), 7 i/TQfcW 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM) 



(54)Title: 
(54)^^^# 



HUMANIZED ANTIBODY AGAINST HUMAN TISSUE FACTOR (TF) AND PROCESS FOR CONSTRUCTING 
HUMANIZED ANTIBODY 



(57) Abstract 

A humanized antibody against tissue factor (TF) which comprises: A. a humanized H chain containing (1) an H chain V region 
containing the H chain CDR of a mouse monoclonal antibody against TF and the H chain FR of a human antibody, and (2) the H chain C 
region of a human antibody; and B. a humanized L chain containing (1) an L chain V region containing the L chain CDR of a mouse 
monoclonal antibody against TF and the L chain FR of a human antibody, and (2) the L chain C region of a human antibody. The mouse 
monoclonal antibody CDR is grafted into the human antibody to construct the humanized V region. Next, the FR thereof is replaced by the 
corresponding FR of another human antibody with a high homology, thus detecting a highly active humanized antibody. 
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x ti a: n © £ ^ ?g & *p f d -r S 1 1* *• fflj £ L s 

(5) Bute (3) IC:fc^TflE$l!Lrt:fc MHbi/t&4 I ©l~3'f®© 
F R^v ( 2 ) Tfflm Lfc t hinlttOrt, (3) ffl Lf; fe® i 

l l 
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liStiSt \>Vi#<D%iJ&i- Z F R ic «fc K> g& fc MHti/i 

(6) MIS (5) -efFS!iL/cm-©t b3Hti/t#<hiiijIS (3) T 

(7) HUiE (6) X-MVlZtltzt HITOCO^t, Bute (3 

) ~ ( 6 ) (D&m*%n u * lt 

( 8 ) BafB ( 1 ) fc&tf s# t h * y 9 o - £ m%?<Dfe 

tt«rW-rSthM^et{*:*<»e>tL**-^ME (3) ~ (6) ©SPg 

nti(i\ *©H«IRafLtt©V««©#S©FRtcJtLT$t.Jiffi 
Etfc©tfe3&£fT^x $t>tcffi^tt©*l>fc h5i*^HRt5:i^ 
tti^So CCTl^fct hirifr^±ieoig (2) ©&&©fc: h 

ifcf*SM;:iD;L-c\ (3) ~ (6) ^5IL, effM©Stt 

©H«V®«©Wf>i-X«L«V«|«©WrM-*3-Kt-5DNAtcBg 
t5o HI Vfii|&©$T>T-&.tf L<g V««©»r Jt*©T 5 7 »£5»JRtf 
DNAiLtli, n**ttE?iJ#-s§- 9 X« 1 5 X'M $ ft 5 

DNAiCitSo iHi^r3 - KtS DN A i LTttWilfE^JS 

9 T&$ns&£EyiJ££if *>©*<$&# t>*K i£L£S£=>- 
SDNAi LTte@£?iJ#-5§- 1 5 $ ft S JB£E?U * £fr t> © 

1 2 
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if h ft & o 

IV ffii&omn <£• 3i - KtSDNAIcit^, H|gVM^©^f^-^ 
=i - KtiDNAi LT (iie?ij#-f- 29. 39. 41. 49. 51 
. 57. 59. 63. 69. 71. 75. 77. 8 1 XB8 3T| 

$ ft £ ^^-rn^(Dm.&nin^^ts bwmif £ft. lii v^^oKfr 

KtSDNAtLTttEW#^9 2 % 9 8 . 1 0 0 . 1 0 
6X(il 0 8 ft 3 i&gi5?iJ£ # tr O #<3*t;f £ft& 0 

£ £ ic. *f£B;ni. t hljbJtfOHi^n - Kt^DNACH 

$ £ fC . * f£ \,t N @£ yij $ 4§- 3 o . 40. 42. 50. 52. 5 
8. 60. 64. 70. 72. 76. 78. 8 2 Xii8 4 
3 ^-fft^© T $ 7 =3 - Kt^DN A^tt.\ h h SHbl/t 

ft© HMD NAICdg-r& 0 iDNAt L T fi . S£?iJ#-5§- 2 9. 3 9 
. 41. 49. 51. 57. 59. 63. 69. 71. 75. 77 
. 8 1X«8 3-Z?^$ft^l,>f : ft^©^S@S?ii^#i;fe©^^(/t) 

%> o 

(C 19 ij- ^ o 

$ £ fC . *M BJH* . i£?i] #-*§• 9 3 . 9 9 . 1 0 1 . 1 0 7 Xlil 

o 9ti$tiar $ yg?ie?ij£zj - k -r s . t b Mlttfc & © l m d 

NAfi^o iDNAi L T (2 IE ?ij # 92. 98. 100. 10 
6 Xte 1 0 8 l?^$ftS^Sie?iJ^^ti-^0^^{f btl5. 
$^fc. *^B^(i s BUfe^-Tft^CD D N A ^r#t;*ag|X.^ i> ^ - 

k an -r 3 o 

*^B^(i N BtlfE*!^^^^ ? - fc 0 7£K 3£& £ ft/c J|5 
Kettle IWi}-§ 0 

1 3 
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mMXttD i c femmizMi- &o 



m i a, am* * ? /Lm* * ? trt#. Hit h w.it a /<- s> a 

12(1, H«+y 5/L«*^7iit#, H £ b h SUb a '< - 5? a 
>/L|+/^ft, SO'Hi+y 7/Lit h SUb a - a > 

B4I1, {t-TF-7-)7*;^D-7-^R#ATR-5, Hi 
+ ^7/L« + y7ft{l:, & H « t h M4t'< - : J a > a / L b 

/77T*So 

H5li N HfI*^5/L#l*>-5irC#s Hit hllb^'-^ a > 
b / Lm* * ^ViW. R H m b M^t'< - 3 >b/Lf|t h 

me it, Hi^y 7/Li + ^7«:#, Hiib MHb'<- y a > 

1 4 
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b/L«l*>5trt<*x Hit h m it'< - » a y c / L i + * 5 ft # 
n Hi t hSHfc'<- ^ 3 > d/LH+> 7$t#eK b FTFI^t 

U8(is H«*>5/L«*>5ftfts & H i t h Sift /< - S> 
a >b/Lit h a -ft /< - 5? 3 > a trL# © . t M F (c^ft § cfiifo 

H9ti. Hg*^ 7/Li + ^ 5!a#, Hi+y^/Lik hi 
*t'< - y 3 > b irCffc s S. H m * ^ 7/Lit h ffl-fb '< - y 3 > c 

SI 0 ii N H i * p< ^ / L i * > ^ . Hm* M 5 / L&t h 
HI 1 « , H i * * 5 / L i * y 5 it ft . H i t h W. it '< - y 3 

y b / Li t h SHk'<- ^ 3 > b &.o*Hi t hsufc'<- y 3 

> b/Lit Ult^-^g > c ft#©iaJIil&£S&£J£ifi: L/c?* 
77T'*§ 0 

SI 2 li N Hi* ^ 5 / Li* ^ 5 tfcft. HMb Hft/<-^ 3 

>b/Lit hSMk'<- y s >b#Cft, SlfHIt hljb^'--^ 3 
y b / Lit h SNfc '< - 5> 3 > c fctf* © . b h T F £ * fn S 

tt^J£tlfc^77TfeSo 

SI 3 fcU Hi*^^/Li*> 5£t#. H 11 t hSHfc'<- 5? 3 

> b / L i t h SMfc '< - S> a > b . &^H«t h SHt /< - ! J a 

SI 4 tt, Hm* / 5 / Lm* S H« h Mlt^ - v 3 

>b/Lib h SMb'<- 5? 3 y b Jfi:(* N St/Hib h mit'<- : J a 

1 5 
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>d/L|t h mik'<- ! J a > b *t#:0. t HFi:*ttS*ftg 

> e /Lm* * 7trC&, RtfHil t bSUb'<- 3 > e / L |£ t h 
0 1 6 (i H H II * > 7 / L m 4- y 5 ft & . £. H ft t h £Ub '< - 
7 5 7 -C * 5 o 

El 1 7 fcU H«-*>5/L8*>5ffi#. RtfHih M^b'<- 
v> 3 >g/L«t hSMk'< - i> s >b!a#<DtaiCiis£^S1££iii£L 
f; / 7 7 t i § o 

EI 1 8 « s H $1 4=- > 7/Li + ^ 5 ia & . ft H 11 t h SMk '< - 
iS 3 >g/L«t h fflfk'<- 3 > b t h T F CSiftS 43 

Hi 9(1. H**^5/Li + > 5ft&. Hit hffl^/< - 3 
>b 3/L|h hSUk'<-2> 3 >b«tf*. ftO'HJit Mfl:/<-i? 
3 > d 3 / L«t k HftA-i? 3 >b ia^CDtrL^^^^tt^Jtfe L 
/;r77Ti§ 0 

H2 0 {i, H £1 * ;< 5? / L £1 * ;< 5 & . Hih Mib<-^ 3 
>b 3 / Lilt bSUb'<-* 3 >btn]fr. StfHik Ult^'-^ 
3 > d 3 / L m k h M 4k '< - S> a > b ftf* © N t MFC^tS* 
fDStt^ib^L/c^'^^-e^So 

El 2 1(1. Hl + ZVLi*/ 5 Jn;&, H£j£k hSft'<- 5> 3 

EI 2 2 (1, H£H4-y 5/L£*> 5in;&. HI! t h M-fk - ; J 3 

> i / L« t h!Uk'<- S> 3 > b ftf*. ft O'HII t hlfb'<- a 

1 6 
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> j / Lilt hI^h'<-^3 > b ft ft © ft IgCife Liz ? 
IS 2 3 te. HIS + ^/LIS*^ vftft. Hilt h!Hk'<- s 

>i/m*^st», & h is t hn^k/<-y a >j/L«i*y 

>b/LMb hSHb'<-^ 3 >bftft. Hilt hSUb'<-5* 3 > i 

/ l is t h sub/<- a > b ft#, &tf Hfii t h s*b'<- s> 3 y j 

•/ L IS t h M-fk^ - 3 > b ftft®. t h T F £ 
it IS! Lt/'77til> ( , 

^ 2 5 te. H IS + ^ 5 / L m * * 5 ft# . HIS*>^/LIStb 
SUb'<- 5> 3 > b 1 ft#. &t>'H|S* ^ / L IS t h M*k'<- 5> 3 

> b 2 fate <DVimi&& Ltz /77-e^So 

B2 614, Hi + ^7/Li + >7^, H«*y5/L«hh 
§Hk'<- y 3 > b 1 ft#. £.tfH|S*y 5/Lit hi<t^' - 3 

> b 2 ft ft©, t h T F fC*f f § +fP«tt^ Jttt L A: /571?*4 

o 

H27«. HI+^ 7/LIS*y ^ftft, H«h Ffflft/<-v> 9 

> b / LIS t MMb'<- 5> 3 > b 2 ftft©ft!giii&£Stt£J£$£: L/c 

S3 2 8 te. * 5 / * vftft. Hit HHfb'<- it a 

> i / Lit h lUb'<- y a > b ftft. Hilt h SHb'<- f 3 > b 

/List hSMb 3 >bftft, R^Hit h£Ub'<-y 3 >b 

/LISt hSMk'<- 5> 3 > b 2 ftft©. t hTFi^t^^^gt 

HI 2 9 (4. HiS^^ 7/Li + ^ 5ftft. HIS t hlHk'<- v> 3 

> i / L IS t h ffi<fb'<- 5? 3 > b 1 ftft, RtfHit h IHk'<- 

l 7 
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a > i / L i t h £Nb'<- : J a y b 2 Vl# CD fcwim & L 
/: / 7 7 T cb 5 o 

I3 0li, Hl^^ 5 ta ft . Hit hlib^-^a 

Vi/Lit h§Hb'<- : J a y b ftft. Hit h§Hk'<- S> a > i 
/Lih Hlb<-^3>b 1 tit ft % RJ/Hlt h SI it '< ~ V s a > 
i/Lllt MHk'<- y a > b 2 fctft©. t hTFfc^f^^fO^ 

13 1 tt. H«*y5/L« + ^5 £tfts Hit h lHb'<- v> 3 
>b/Lih h M 4k '< - ! J 3 > b ft ft s Hit h 3Hb '< - a y i 
/Lit t> ffifk'<- v? g > b ftft. StfHi t h Wit'<- V a y i 
/Lit Mft/<-^ 3 >b 2 taftOtall^^Stt^lt^ Lfc ^ 
7 -v & & o 

^3 2 It, Hm* * 3 / Lm* * 5i/tft. Hit h§Hb'<- i? a 
>b/L|t hift^'- a > b ftft. Hi t b SMb'<- ^ 3 y i 
/Lit Hlb^ - y 3 >btn;ft. S(/Hit Hft/<-y 3 y i 
/Lit hffl^k'< - 5? s >b 2 ftft®, t b T F fc*f-T 5 4>*nS't£ 

(TF07 7 ^-X a g&6&«igtt) ^UcWtLtz? 3 7 ~Z & Z> 0 
EI 3 3 , H|+/7/L| + >7lfi;ft, H»t Mft/<-^g 
>b/Lit H^h^'-y 3 >bftfts Hit MHb'<-J? 3 > i 
/Lit Hft/<-5? 3 > b i/tft x S. H i t h M-fb '< - i? a > i 
/Lit hSft/<-s; 9 > b 2 ft ft ® N t FTFi:*ft5+faStt 

(7 r * 9 -X*g£Pl«?£te) £ib$$L/c^':7 7 

SI 3 4 tis Hi + ^5/Li^^ ?ftft. Hit MHb'<- i> 3 
> b/Li t b§Hk'<- 3 > bftft s Hi t h£Hk'<- ^ 3 y i 
/Lit M^b^'- ^ 3 > b lit ft. &[>'Hi t hl^t'<-y 3 > i 
/Lit >b 2 ftft© N t hTFJC^-r-S^^QStt 

(T F ©Miig@Pl«Ste) ^Jt^L/;/777?*ac 

1 8 
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1213 5 fi. Hm*S ?/Lm* / 7ta(*. H iM h N SUb'< - V b 

>b/Lmt \*mik'<- v 3 y b ft**, hi h h mit'<- : j 3 > i 

/ L li t Ml ft /< - 3 > b iit# . H m t YM\l'<- ¥ a > \ / L 
m k Mlt^'-^ 3 > b 2 L hFT F'n© 

^©^©BSg 

1. t h T F IZM-? & 7") X y £ n - ± )\s$ifa(Dftm. 
TFKttiJ-*-^**/ * o--*-;uifc#fi N ft II ft & L /c »; ^ 

X©li$fflfl§£i^n-^;|ffl^£iii!££tbT'W7''J K- ^r£fp£S! L 
fc« 'W 7 U F-TCX^iJ-zv/ii, fttt © T F <h ©3£^ f£ 
TF^ililSiJ 8 2 ^ffl^tC e 1 1 —EL I S AT\ TF(C 
Zi-fZ *fn^«li@^XH^ (Factor X:FX) ©Si£-fb 
izMirZ Plfgi^}g|i; LtzMfeTk-Zft ^ fz 0 f©if, TF/ 

v i i ai^^®F xstt'ft^^ < mm-? 6 m&m*kt 
( i ) fcrnomW: 

C <fc 9 S fi! L T F © T W © — as © y k s X (* t h J£ 

^S*©T F tl tfrmif btlSo I t o £>©#& (Ito T. 

J.Biochem. 114, 691-696, 1993) tcH* l; T *t l> *&» L fc t Mfe 

1 9 
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(2) &aE&tfifc#££iiHfla©SK 

±£ LTMrt&tt. JK»rt&l*£<iric «fc t) 

froo SfeSE©lfflffiiM:4£fc:|!B3££ » B ^ £> » S fill RSI PH T 

s J?£L<{i4~2 1 HPa^P^H-e^^t-^o 

-aBuzj&mmm&m ^ $> nz 0 trill i miz^v * 

lE^fctK 0. 1-1 00/ig^ffll^tl5. 
( 3 ) inlM®iiJ5fe 

So 

i/t HTIi, £*0&ftK ^Uli'E I A (x^tWA 
-TAyT-y-fe^) N RIA (7'^U77.yt^) , EL ISA 

( 4 ) Mife^r 

2 0 
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^tlts b#*f >f y'7Wyr'Ji"f i5>> (HAT) ^ 

= xd - BE JC & ft] © ig * ©ABBS**. fllx-WT. P3 (P3x6 

3Ag8. 653) (J. Immunol. , 123, 1548-1550, 1979), P3x63Ag8. 1 (Cur 
rent Topics in Micro biology and Immunology, 81, 1-7, 1978), 
NS-1 (Kohler, G. and Milstein, C. , Bur. J. Immuno 1 . 6, 511-51 
9. 1976), MPC-11 (Margulies, D. H. Cell, 8, 405-415, 1976), S 
P2/0 (Shulman, M. £>Nature, 276, 269-270, 1978), F0 (de St.G 
roth, S. F. t> J. Immunol. Methods, 35, 1-21, 1980), S194 (Trowbr 
ide, I.S. , J. Exp. Med. , 148, 313-323, 1978), R210 (GGalfre, G 
. ^Nature, 277, 131-133, 1979) M i&m $ ft & o 

ft S o ?#£ft&lK5£%<£rP B DMEM, R P M 

I 1 6 4 0 «O^iXlift»«i:liBL, Xf>UX^ -yi'afT? 

±12 ^ ~ viffliiaitiifrs*aBiai*s(iBiai»^*-a-«o 

it, MEM. DMEM, RPMI 1 6 4 0 i£ ifett <J: ©1& 

Jt 1 : 1 ~ 1 : 1 0 T?Hk£>ffiiI8iJ©??aET\ 3 0 ~ 3 7 °C T? 1 ~ 1 
5 % ffl jgfcfe $ -fcr 3 C £ (C «fc o T nt> ft £ o ID £ i£ ii $ •£ 5 
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26lC(2. W-i^ft^M. 1. 0 0 0 - 6, 0 0 0 O#'Jxf i/>/ij3 
# V h'^;i/T;i/3 y ? 4 o 4 ^xte if <d m & U it 

(5) > u K-^o^iR&o'^n-^.>^ 
i So 

ffll 5£ ^ £ <£• £ 1± T it o C <k *< tb * £ o 0J x. «\ C e 1 1 - E L 
I SAOri £#LHf£Ml3£^^ F actor X a t 
U:TF ^^PffittS'J^ms MMSPISSMJjM© CTi § **ns 

F-7^1#t5 c CCDioicLT. ATR- 
2, ATR-3, ATR-4, A T R — 5 > ATR-7*J«fctfAT 
R - 8 <D Z / 9 D-t;l/ttftS±A>f/ij K-v^Sl»t-S 

(6) * ; ? a - i- jisfofaomm 
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Sffl B£ i& * & tc £ ^ T (2 . A^yij k _ v £ 1 0-2 0 %V 
]fil«#WRPMI 1 6 4 OJgitiK DMEM^i, X ifa Tit i£ *M 
<D S& M J!S 4* («X.tf3 7°C, 5%C 

o 2 t? 2 ~ i 4 b r a ^ig« Ls ^©^#±?t^ ^st&^nm-r 

JK7j<7£j&&ic:fc^T{i, $ n - v iiffl J® £ * © ni ?L »> $1 1 mm<D 

2. b hTFCStSvnt; ^u-^-yUtit^OV^l^^r^ - K 

( i ) m R N A (OmU 
b h T FlC^t^vO X^E ; ^ n-i- JUtfifa® H II <fc O* L ft V 
Jgc £ n - Kt5DNA©^o-i>^!&ft9 ta6 > Hz] *1X $ ft ^ 
-f K- Z>&%\OJjm . ^|^!f77-^>-SS^S (Chir 
gwin. J.M. Biochemistry, (1979), 18, 5294-5299). AGPC& ( 
Chomczynski, Pt>(1987), 162, 156-159) Hfdi^RNA^rp^ 
U mRNA Purification Kit (Pharmacia Biotech) id ^ # £ ft ;t 
U =t (dT) --fe^a-x X^>*7A||;J;f)mRNA^Ii 
^"€>o & tz, QuickPrep mRNA Purification Kit (Pharmacia Biote 
ch) 41^«:iicj:t), iRNAOiftl^^lf i:, mRNA 

(i i) c DNA©i|$S!&.£>'iifll 
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±IB (i) TlfcmRNA^b, i£ sfe £ ffl T L M S. H 

#1 © V ig< Jc & £ c DNA^ttlfll^^t^o c DNAO^^ 
(i. 0 1 i g o - d T -7 5 -f ^ - X tt L C L < tt H * C * 

DNA^^y7-f7-) ^ffl^SCi^ttJ^So 

$5¥^^®#^TT?^>Jx.{i' 5 2°CT3 0^(D5je^ff% 

cDNAO*g«, L fj| &. H £g £ iz 5 * -Ampli FINDER RACE 
kit (CLONTBCH&) ^ffl^f;5' -RACE &(Frohman, M.A.^Proc.N 
atl.Acad. USA 85, 8998-9002, 1988, Belyavsky, A. t> Nucleic Ac 
ids Res. 17, 2919-2932, 1989) l:So< PCR ( # V * 5 — H M 

mKfo) izxft? c t *<ttj*a 0 -ftzt>*>^ ±ie-e^^ L/c 2 

c DNAOl^i: c DNA a d a p t e r^IHL s HiV^Ii 

XZ=i- KtSDNA^ rL«V««©DNAj X it rLmvfa®, 
*3-Kt5DNAj £ UIfit5 C i £> S (HiV^|«fi:o^ 
TfePl^) ) i:o^TPCR*ff9. 

Vmi&®D N A S/ci60^5 >f ^ - <h Lt, WiLtf 

5 ' -|J7^7-i:l^7 h ^ft© Adapter primer li 3 ' - flUj 

(E*J#-*1) (ATR-2. A T R — 3 N A T R - 4 «fc A T 
R-5) (Cr 1 ) *§iWiMHC-G2 a 7° v v - ( E yij 
2 ) (ATR — 7 i [>' A T R - 8) ( C r 2 a ««) (S. T. J 
ones£>, Biotechnology, 9, 88, 1991) £ ffl ^ § c £ i)< tU & 5 o £ 
fc. L«VIS«©DNA4iji(Bt«fcto0^7-fv-i LT, 0IJ x. 
WT 5 ' -11^5^7-1:14+7 N j&ftf cq Adapter primer li 3 ' - 
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~? — («ajx.{i*SB^J#-§- 3TS$n5*ii2?iJ*ttSMKC^7 

(i i i) D N A ©1t®!S.a*^Sie?iJ©^^ 

&fir^. D N AWfM-^-M t) ttS Lfc&s DNA©[hIjRS.O* 

D N A © fit U! . 7 x. J - ;l/ &. O' * o o^;i/ATrttt±j-^^^(j.s 
ambrook, et al. "Molecular Cloning", Cold Spring Harbor Labo 
ratory Press, 1989) N Tfr|g©*-y h (i'GENBCLEAN II; B 101 

01) &m^Xftfr>nho DNAHrK-^§Sft§fcto©^^^-DN 
A fcii&fcl© t>© (fflz_tf P UC19 N Bluescript^) 

fiUie D N A <h±ie^ ^ ^ — D N A &%KD 5 ^"-^a > * 

. It.nSt^^.^^ * -^^IIJ Ml 0 9 3>ff>ht^ ( 
— ytfy-;- y) ^{c^A Ltz'&T > t° y n n --^Mtk 

L. fia^fticld "^T^ ? * - D N A &mmi- Z> (J. Sambrook, e 
t al. "Molecular Cloning", Cold Spring Harbor Laboratory Pre 
ss. 1989) o @ft tf £ D N A©i£Xie?iJ(;U ±IS^^^-DNA 

&7£-fr & (J. Sambrook, et al. "Molecular Cloning". Cold Spring 
Harbor Laboratory Press, 1989) 0 g»i£SlE?iJ#i 
tSi (DNA Sequencer 373A, Perk i n-Blmer) ^ffll^ : i^T'l 

( i v ) mm&&i£mi& (cdr) 
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(fr) «»*< N 3 -oom fi&«r«, -tt£t>*>m 

ffitt^^fl^ (CDR) ICJ:»)jtfe$nT^-5o FROTUiE 

^©SsattttSfeTlR (Kabat, B. A. rsequence of Proteins 
of Immunological InterestJ US Dept. Health and Human Servic 
es, 1983) o 

«TK 4 «©F R©£ < ©*#tt, £ - h«it^<h *K ^©M 
13iOCDR.ii;l/-y^isittSo CDRIi, $> & m & lei* 0 - 
is - bM&<D--m&m!&-f Z Z. £ b&Zo & oT, 3 <i© C D Rti 
F R IC <t i TfflSlc:£{*:WK^#lcffi^ti^lc&&£*u f LTF 
R«St*^-rfSiSR©3fi©CDRt*»ctn:ISte^fil5(ft*3Bfife-rSo 

C © J: 9 t h T F izm-t £ t> 7.* J 5 u -± 

yl/irC#©W^I^© T 5 J gfie?iJ£K a b a t t> tc <fc 0 fp j£ £ ft f c 
iii#©7 ; ;M?iJOf-^^-x ( r Sequence of Proteins of 
Immunological InterestJ US Dept. Health and Human Services, 
1983) ic&Tfi&T. *B|5j&£!8^& d t lei «9 C D R««£Jg,l^ 
fc" d £ it! 3fe 5 o 

C D RfI^©IE?iJ (i. t hSftifctt&fES! LtKl; b hTFi:*t 

^Xti^^Jc £ fc^fStHfc^t: ns, Witt*, syijs-f 1 

3 3-1 3 8 ®§CDRXme?iJt^l 3 9-1 4 1, 1 43-1 

4 4, 1 4 5 - 1 4 7 &. £>' 1 4 9-1 5 0 O V®|5* ©§C D 
«<b©ffll^tt*<9 0 — 1 0 0 %©B£yiJT&£ *>©J0<^ff *>ftSo $f 
£ L < *Bl^tt*< 9 5 — 1 0 0 %©Se?iJT$> S t)0i<f If t>ns 
o * * L < ti. ffi|i|tt*< 9 8 - 1 0 0 «©E7IJT?*S *>©*< 

3. 5 ia&©f§5!^ * * -©ftSS! 
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7«7x*y ^D-T-^R^CT^^La out, ft**© Lmxte 

Hitco^T« r t h H 11 j © <k -5 fc BSie f S C <t & * -5 0 ) R 
Htt Vll^ =i - K-T £ D NAlfr^ * d -j=. y rztltltf. C ft 

SBe^iJicil^^-S d t £^A,7*te £<, *Sl>tis ?o->fl:$ftrt: 

c d n a i;#stS7 * x u - ^-se^mo* vfSttEFU* t h 

ftftoL*Cffi«©toit«ci*<?^ @\ x- \f t h H ft © k © 
lco^T(i C r l n C 7 2 N C r 3XliC r 4^ RC/Li©^©(: 
o v> r ti C UliC^#*|if5a*iT§§ 0 

+ ^ 7 trt © §g it CD ft. 36 JC i± . i^A>t-/y D *-^-|® 

& 3 - FtSDNA^ttj^K^-, ii>'cx>/x>t-/y 

V«#&tf b hLUC fiH^£ 3 - KtSDN A £ # © ?£3! < 

* (0>J;Ui\ W09 4/1 1 5 2 3 #JK) *ftW.-?Z> 0 ZfctC. 

L x * L T R <£ & $ ft «H US £ W > - b' hnXli'f > - t* *K T? 
i£# LT+^ta^^lSilt^ W09 1/1 6 9 2 8 # 
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HR) o # — ©ll<^-f:(i, I gGl /cMtrt#3fe^'<**-N 
5KG1 ( V) &.£>' I g G 4 « M*n;#f65t^ * 9 - N 5 K G 4 P £ 

( i ) -5fi:ft:H«l©*Si 

*y^iaft©HSiif§3!^*-te. 9 X H M V ffitt * 3 - ft 
Z c DN A3r, t h t/t & © H M C £ 3 - Kt*DNA*^tfi 
S4»8^^-i:*Ats:ii:J:DI«:ii<ilj*4, HiC 
iLTti, M^tfCrK C r 2 . C r 3 X C r 4 <S«*<^ 
ff & ti S o 

# A * 5 I- * 9 . . P C R & »C «fc 9 K c D N A K: » IS *&£ E?IJ 

<C»JIS»*©a[»E?iJ*W-rS«t'5tCx * LT*i^.3&^£:<fc < ~t & 
tztbm c D N A <Dfflj& 3 K tK o z a k 3 > -fcr >-9-xg£?iJ ( 

Kozak, M.et al., J.Mol.Biol., 196, 947-950, 1987) £W^<5J: 
r> (ClSft Ltz P C -f t- n &0\ !£ c D N A © 3 * -jfcBfifc: 

«^ «$»JPB»*©|g»E?iJ*Wt- S ct 9 {CIS It LfcPCR7 , 5'f7 

^-iciAtscti^is. 

<£*4K«*-e4aa LA:ft. ±te^^^< * * - tzm a lt, h«c«i 

tt (Cr USIWiCrO *3 - Kt5DNA*tt'*^H« 

Km*?'* -zmm-tZo 

(i i) *y 7ttftL«/c*«:3 - Kt6c DNA^^tTjftS^^ 
*-©«!£ 

* > 5 £t&© L ill^^ * - Ji N v •> X L |g V^«* 3 - Kf 
3 c D N A b Hjift0L«CSi«*3-Kt5DN AteiZtsM 
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S fc 16 31 ^ * * - ^ A * S C £ K «fc 0 & S C £ til * -5 o L II C 

a {cab t> > PCR&{cJ:i5 N & c D N A JCig^ ttJfiSEJiJ* 
^At^C i^tH^So ^ij^.{i*> gcDNA©5' {dilute 
ftj PS mm © SttE?U ^ W 1- 3 «fc ? ic. tLtfe?a$^<k(t5/: 
*©K o z a k 3 > if £ ft €> <fc 9 }ci£§t UPCR^ 

ct 9 tctfcff- L/:P CR^7^ v-^ffiUTP CR^fT?:it, C 

ne>a^/j:iftSie9ij*» c d n a i;#At5o 

tt»JIBBit*T4ffl3a L A:*. ±1236 5t^ * * - K # A L T . L II C fl 
4 . t r-3Ukft#«DffcSl 

( i ) t \*m l frt<Dmm&&m 

-e ^ X ^ y ^D-t;Haft0CDRi<h r- $t#Cig;fg$ ftT^ & 
b bWHttiZftZPEm-f Ztzibizte^ V 7.* ; t u - i- )VfcW<DF 
R £ b hi/L&OF R t <?> fflizm^ mm Z d i*<il 

V€S«£. Data B a n k ^ffl^TijI^dB^^nT^-St^ 
TOlteS#©VH^tikKt5o *7t, ^fificKab a t ^i:J: 
Z>. i/t#© F RCDft £ . T i y WKDmm&miCJ: o T#3S£ tlA: b 
h iaft©-* "7* :/(HSG: Human subgroup) (Rabat, E. A. £> . US D 

ep. Health and Human Services, US Government Printing Office 
s, 1991) i (D&n&fto o 

b h HiVf80«^l±, Kaba t H S G^gia ^) 
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. H S G I ~imc#&-r £ Ci*<tB*, #J>L(i\ xiJt t h T 
F ^ 7 ? □ -^/WtrC^: A T R - 5 © H UK VfS^ii. H S G I © zi > 

-t? > -y- x £ 6 7 . 8Xo*«Dy-*tts. -S, t hL« 

/cIV lix KabatbiaSHSG^Iiai), HSGI- 

;H/t#A T R - 5 © L ** /c 81 V<S«tt. H S G I O 3 >t > t X|£ 
?|J £ 7 2. 3%0*to-?-^ft5. 

oTlis t h£MtV<E«© C D RO^jt^cfc 0 — JB t> iOvO Xtft 

si^© fro- g&©r ^ y t h vm%i.<D F R{Z&M-f 

&ti<$>Z>o Lj^L t t7 xtlt^© Vft# F R © <J;©T ^ y & 

*t HtfcttVffitt© F RiC^^f £ tfMC o U T fcU — *©j*lij*< 
tt^o fifeoT. CDR©iI^S^f5/;J6i:^l07; 

* fc^ F R© — SPfC *!£#© Vffi«*> & t h V^I^JC^ffl$ 
ft*: T $ J Wc&miztt-f Z> t h in.ft.fr-Z: £ 5feHtti<ffStS o * 
%9i"l?l±, t t>a^Lfcffi#i:»KTCDR*|jl<iT07iy» 
t h iJL#:S*© r ^ y wtsm £ f S /c #> fc, C D R ©SLft:*?! 
Jl^ft^tSfcfelC'iJItttgiOFR (FR1-4) ico^t, — 
o®FR^#ftHt^ -r- * ^- X±{C#^^--S t Xfttt© F 
R<hffiHtt©i^l^t hiitft© FR^^t Lfco J^Tf-.^y^n- 
t/Vftfl:ATR- 5 © H IIS. L gg © V €58 © £■ F R HoOT, 7 s 
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FRfDNo 


T ^ Hr y •> g > No 


•7* Xjt^Hli v®«o 
-e n tl <D FR £ © * ^- n 
S> - (SO 




Hi^FRl 


L39130 




53. 0 


110 


H IS FR2 


L39130 




92. 9 


111 




P01742 




71. 4 


112 




Z80844 




78. 6 


113 


HIIFR3 


L39130 




62. 5 


114 




Z34963 




71. 9 


115 




P01825 




53. 1 


116 




M62723 




68. 8 


117 




Z80844 




68. 8 


118 




L04345 




65. 6 


119 




S78322 




75. 0 


120 




Z26827 




56. 3 


121 




U95239 




65. 6 


122 




L03147 




65. 6 


123 


HI1FR4 


L39130 




90. 9 


124 
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FRCDNo 


7 * -fe -y is a >No 


tl ■€•* CD FR A- GO * -Ir □ 




L«PRI 


Z37332 


78. 3 


125 


L IS FR2 


Z37332 


80. 0 


126 




S65921 


80. 0 


127 




X93625 


80. 0 


128 


LMFR3 


Z37332 


71. 9 


129 




S68699 


75. 0 


130 




P01607 


71. 9 


131 


L IIFR4 


Z37332 


90. 0 


132 



(2) h hS<bR#V8i«*3 - Kt5DNA©Rff 
t h SMbJnK* Vli^ n - Kt*5 D N A <D i£ it £ 5f- 

So FR shu f f 1 ei:t)^T(i, ft *i © F R f c £; 

So 

-Jfc#©*£*J^ £>x F R 2 Co^tli 3 98* F R 3 iCo^tli 1 
0il©t btfLfcvmWIF R&MVlLtzo Lilco^tti, v X 
tfc#LfeV<S#£#££FR£©**ni>-tfc^CD*S£^te> N FR 
2i:o^Tli3ll, FR3l:omiJ3fS©t Vfl^F 

a > a : ver. a) t It, T^X^-y^u-^- ;U$tft A T R 
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- 5 <D H m& «fc Xf L iM. V fl^ £ *t tlZ'tl * ^ p *J - <D ft l»» t h in; ft: 
H«*5 ±CJf L*V«*L 3 9 1 3 0 tZ 3 7 3 3 2 
&5fc£o :nb©t h S ft St ft 88*- 3 £ *> , FR shuffled 
&*te*T*.* <fc -5 teg- C D RrtSiJ&tf F RCDit^ttSPfeic. 

t h SftH« C D R 1 ©$IJPS^^ E c o T 2 2 I Bttffift 
s C D R 2 ®«||8Bt& Ball Bflfittft* C D R 3 OfflmMmN c 
o I ISlM&fc J: CF F R 3 ©{B||B»*X h o I BttftBflU W&MTfc 
bSftLgiC D R 1 <D$ij|5gg|^A fill BttSP&s C D R 2 CD©] 

mmm s p e i c d r 3 ©$ji8&& p s t 1 b&$&*3 

xwRzommwrnAcc 1 1 1 m^u®.-e$>& 0 

ot>TFR shuff le£fr^. 0IS©gtt4WtSt b Mft tit # £ ft $3 

(3) t h mvcViW vmt&omKvftsu 

b bin;****© t> ©Tr* «9 > VfilijiOCDR^v^XttftijfeiOt, 
#3fg9j©k b Mftia#© V3S#©*rJtt;U mmtti&h 
biittt© D N Alf)ti<A¥5f)l6S PCR^!:J:§CDR-^ 
5 >^<t«^tdm*#S^J: t>f^tl!^-5 d t*<T?S So r CD 

R-^57^-f>^*j £ 52 , 7nfif©CDR^n-Ft5DN 
ABfrJt&ftSi! L. C tl&mW. tte Z> t bii&© C D R £ Atlglx. 3 

T^-^^-XJC^ii^ tlTUS^^ie^iJ^D NA^«-e^^L, 
PCRftCi?) b bMftiftft: V^^^fFSSIf 3 C i*<Tf £ 2> 0 £ £ 
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Tiymmn^^^. Kabat, E. A. £>0fg£(US Dep. Health and 
Human Services, US Government Printing Offices, 1991) Lt^ 

fi5o C ©±&&@e?ij£: D N A ^iiT^fiSi L> P C R&«c£ «9 fc 

( i ) t h SHbHgi VH#*r 3 - Kt5D N ASC/^I^^ * -© 
ft* 

*fSW-PfcU t hM4btn:ft©# , ?i'.tl}-£ t Mfcfc©H8Vfttt£ 
=i- KtSltK?*f - £ A# U b UltHiVIi 

= - KtSDNAO^lSE^J^DNA^fifeS-e^tLs P CR 

□ a t r - 5 (DHmvmi&tm^iam®. (^^a y-) 

*Wt €>L39 1 303rkh M ft H M V - V a > " a " £ L 
TfeSS^S C i A<tU**o t h 1Mb HIS Vffi«/<- 5* a > 44 a " & 
feSi!-$-5;tea&fCfcU ^IxtfiS 2 2 - 2 6 K^-r 5 *©y5 -f 

•r-S.O*Se^J#- I t 2 7. 2 8 fC^f 2 #©#215 7 7 -< v-lc^tfT 

CDR-/77r^ >^^7^7-hR5Hv 1 S (@e?iJ#-§-2 
2). hR5Hv2S (ie^J#- f t 2 3 ) &tf h R 5 H v 4 S (BS^iJ 
#-5f 2 4 ) ii-tr>XD NAE3?iJ^f U ^UCDR/57f-f > 
^7^-hR5Hv3A (@e^ij#- , t2 5) S.O'hR5Hv5A 
6) «7>f tyxDNAie?ij^tL> *Lttnf 
tl7"7^7-©Sai;i 8-3 5 bp ©*@ffijlft@e?ij££--r & 0 h R 
5HvlS(iKozak3>-tr ^-tf-XE?!] (Kozak, M, £> > J.Mol. 
Biol. 196, 947-950, 1987) £ «k S a 1 I ii^&^f J; 9 
C» *fchR5Hv5AliNheI S»ffltil«r'W^ * «k ? {-IS Iff 
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So t fzft-Wf?* 7-hR5HvPrS (g2?iJ#-^ 2 7 ) R h 
R 5 H v P r A (E?iJf f 2 8) liCDR^77f 7 
— h R 5 H v 1 SR[fhR5Hv 5 Ai*t n -;-^tt5, 

,'PCRttCJ:«7"lr>yiJiB, hR5HvlS. hR5Hv2 
S. h R 5 H v 4 S . hR5Hv 3 A&t/hR5Hv 5 Aii<f O 

t hta&HiCSI«teffi^© t h HlftC C <ta<T£. 

^Utt'k hHIIC r K Cr2> C r 3 Xii C r 4 4f If 5C 

iwfe©^ 9 LTii Ifc h bIHtftttHi VSS#© DNAIi> 
ttSc© t b £t#Hi C 1K*L 0>l*.ii* t b Hi C S&ttC r 1 * « C 
r4©DNAiait5:i^t*^o 5 K^Hloiitl 

* - ^ - r t.*3g3Kffil®«S«© Utbh Hi Cffi#* a - K 
tliDNAiilSU fc bSHbHi Vf®&&.t>* fc hHiCiliCD 
NA^tt^I^^-^^it^o 

( i i ) t bSHL Li V««* a - KtSDNAatf*S^^-^- 
©»£ 

Hi V1gtt£ u - FtS D N A©1§££ 1h)#. 

t b IHfc L i V<S«* 3 - Kt5D N A©£i&gie?iJ£ D NA^Klc 

XtrCt b T F ^ / ? d - TMUftft A TR - 5 ©LgiVIii|Uj§ 
[Hjtt (*tD-?-) ^WtS Z37332£t H<fcL»VS«/< 



• 
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t hSKbLifi V*5«'<- a > "a" *ftmir Z> tztiizte^ CD 
R-^77r-( y^y7-f7-h 5Lv 1 S ( SE?ij #-?§• 8 5) Jk. Zf 
h5Lv4S (ie^J#-^86) fi -t? > X D N A £ . 
7x^f>iT^ , 5l'v-h5Lv2A (@fi^J#-^8 7) N h5Lv3 
A (BejiJ#-f- 8 8) K.tfh5Lv5A <R?iJ#^ 8 9 ) Ii7>ft 
>XDNAI2?iJ£-WL. g- 7° ^ v - © ic 2 0 b p©ffii^iE 
n^r^-t <5 o 7"7^7-h5LvlS«, KozaknvtyfX 
E?IJ (Kozak, M, J.Mol.Biol. 196, 947-950, 1987) £ LK ftj 

PBB*i£ B g 1 I I |gtt«fi:*ttSi OK, £ tz h 5 L v 5 A liftj 

mwm s p i i mmmtiLtm-t z & ? icisit-r *<> * tz, w?=> 

-<v-h5LvS CmnWf^r 9 0) Rt/h 5 L v A (IE?y#-f§- 9 1 
) (iCDR/77f-( ^7"7^7-h5Lvl SStfh5Lv5 

7-?-jD^DN AOiii?-^ 9 C <h *< liJ 3fe S o 

t h £tf* L II C IS® te£^© t h Li§CMt:£>5 C ti)<X*&, 
m Z. \t t h L £ C A ^ C « £ ^ if 6 C t i)<T* § § o 

BUf£©cfc 9 l£ LT^^Lfc fc M{b^LHV«l«iODNAIi, 

est© t h saw hm c mu. mm* tn«c«^c^ © 

t-/^D*-^-^or<!: £fS3t$iJM«© fcit't h Ll/ci 
Cfll«*3 - KtSDNAiiei, fc KM ft L II VfKtt&tf t h 
LHk«C<S«*3 - KtSDN A ^frfg^t^ ? * - £ fl- S!i f 3 

o 

MIBOi -5 fc LTx t hMftftft© V«|^»r>t^fP^!$ tit t> . 
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( i i i ) b hMteifcf*©Hfil&c;L«SV£#©PR shuffle 
teK&^rCOS- 7©r<t£»4fc*fflll&T?-«i!feteS&S!$#. trt^jfe 

Ltz 0 

*^B|t(is t M!ltHiR[>'LiViiO#FR^I^ shuff 
le-fZ Z t iCck 0 s £ ©P«aii*«ftf So FRO shuff 

lei:ffl^^t hifc&fcU SE#©^- * ^- x «fc <o aft* S**<tfJ3fe 

©RK buIE©J; 9 tc. C D R *> L < ii F RtcSftft- L fc*iJIBI**ffi» 
B£^J^#*0-r * C <b »C «fc 19 N ±IBT#^L/ch h HHt fit # © H £1 &. 
O'LiVf^OFRis ^^{c shuffled 5 C i*<tb*So £ © «t 
9 IcLTftULt t bMte£t&©7g&£lH^S c i fc «k >o , WrMt- 

t£S Jfe & o 

0]x.te\ h hMtelftf* Vffi#H#F R 3 * t h it#:Z34963(GenBa 
nk, Borretzen M. £>, Proc. Nat 1. Acad. Sci. U.S.A., 91, 12917-12 
921, 1994)&*©FR 3 lc shuf f le* & m& t±J* S o 

FR-->fy7'J>?^7^7-F3RFFS (I£?ij 3 5) 
fcet£>'F3RFBS (@£^J#-t 3 6) (i-fe >XD N AI£?iJ£W L. 
F 3 R F F A (S2?iJ#-*f 37) fcit/FSRFBA (E^JS-f- 3 8 
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) 12 T > ^ -tr > X D N A IB £ W if- £ o FR - ->t 7 7 'J >7^7 
^•7-F3RFFS. F3RFBS. F3RFFA. F3RFBA 

F3RFFSiF3RFFAv F 3 RFB Si F 3 RF B A^7 
--J\y£-&. Zn%:tLB a 1 I *> «fc X h o I.Nco I <fc £>' X 
ho ITSftLfc, cn^^B a 1 I & O' N c o I X- ffifc-f 3 d 
ii:^0ilSLfc^7X ; F h A T R 5 H v a/C V I DEC (B 
al I/Ncol) CIAU i&m$imZmm-? Z Z. £ iCcfc «9 IE L 

btlti b h M^biJt^HM^^t;^^ X~ F4hATR5Hvb/C 
VIDECtf^U 7"5^; FhATR5Hvb/CVIDEC 

fcJ:C/*tt5t5 T i J ^Be?iJ^ie^J#-^ 3 9 iZTjk L. /<- y 3 y " 

b " cdt ^ y &@e?ij£@e?ij#-*§- 4 o i;^t 0 

i©FRi shuf f leih £ C £ *< tfj * £ „ 

h FI^Jt^©H«Vi«Ri;LiVi§|©FR^ shuffled S 
/c a6 © £ £ fc # £ L U b h Stft & il JR ij- 3 /c fc (i . aTOioi: 
L Tfr 7:i*<iU*«, f % , t M{tK^H»A-i; 3 > - 
b " i 4- ^ 3 ifiW L tg © *ft * ^ t> -a- t? « . * J 5 S V 

y 3 > " b " it hSMfcft;#L*><- 5? 3 > "a" t<D®.& 
C O J: 9 F R£ s h u f f 1 e "T S #> & M <h f 3 t 
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"b" OFR3 (T^-t?-y-> 3 >No. Z34963: BB9»J#^ 1 1 

^HiVii FR3fli, U95239 ( IS ?IJ ^ -?§- 1 2 2) •£> L 0 
3 14 7 (le^iJS-^ 12 3) *<^tf t»tl5o 

£S 3 4 i:SU f Lth MHbiatt ViiLiOT ^ y & 
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FR1 CDRl FR2 CDR2 

1 2 3 4 5 

12345678901234567890123 45678901234 567890123456789 0123456 
Z37332(a) D I QMTQSPSSLSASVGDRVT I TC KASQDIKSFLS WYQQKPGKAPKLLIY YATSLAD 

S68699(b) 

P01607(c) 
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9 -ZftMi- &o 

hH«C0«*3-Kt5DNA^ t h 3! ft L 8& V & fc h 

, W09 4 / 1 1 5 2 3#JEO IC^A U tLTl^M-^ffl^ 

^Xli-f >- k* h nTritS LTg^ji-TSt h Mftffift££g $ -£ 

5. 4- y 7 ft&Stf k h lift ft 

^^ft&XJik h H ft tfc 5 tz tb IC tt N H« VfiS«R 

tfH«C««*3-Ft4DNA, & fc L g| V L II C ft 

igSSr zj - Kt5DNA*^-^^^-CieL, iS ^ ft ?t± *ffl U £ 

^{Ccfc^^JfUOtiT. ^D-z>^Jtlf;cDNAi:#ftt57 
* X U - ^ - & Jc ^ ^ * H |g V fl^R £>' k h H^Cfl^o^n 
- KtSDNAi, 7^X'J-y-E^JtO'lC7^7 Vfl^S. 
O' k H«C8l«*3- KtSDNAi^^-OJSI^i'^- (#J 
WO 9 4 / 1 1 5 2 3 #JS) K^At" -So 
k h Mfti/tftcDfgH fc ii N i>/N>f-/^ot-^-i©ri 

HiC<Stt*3-Kt5DNAi^ k h M ft L B. V £S tt& O* k b L 
«C<S«*3-Kt5DNA<!:*#-0|§S/<^^- (fliLMN W 
09 4/1 1 5 2 3#M) i:«At^o tit, Ctl^©^^^- 

^ffl^Ti&iiBDiia^rJ^JHEtftLx Ki;: © MM$k& $ ft >r 
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tt. i>A>t-/y D €-^-|ori §^^$iJ^fl^{C J; &$IJ 

3-Kt4DN A trig 51*;* L. t h M-ftftfrtc-o 

3 $ij t§P © t> £ b h SMfc H « V & & t FHiCIi^3-Ft 

iSSRtf b h Hli C =» - KtSDNA, ^fetfJC v^XLilVfl 

«Rl>'k h L»CM^3 - K-9 u SDNA££X,-CJifcSffc^'<*^ 

- & <d r t # $ij «e {c j: s urn <d *> i -c s t hmitumv m 

^&.tfb hH«C««*a-KtSDNA^ k h SMfc L fit V 

t h L ti C n - K^SDNA^^/y-efiK-SI&S^^ 

SrlWlBf Ls * LTJglf n/cSfflJia^-r > - b* h nXti 

WO 9 1 / 1 6 9 2 8 #M) o 
a±©J;?i:LT@S<iit5^y 7 lib h I* \l tfi ft * n - 



4 4 



WO 99/51743 PCT/JP99/01768 

VL&Xtet h SHtirCftte. ID US ft X ii M y» L & — \z. 

fit S2 if 3 ^ ch^'-e^ So 

m -r ti « i < s r t> rs 3£ $ n 5 t> © t* « *c ^ o f!^i^i)D7i> 

J vtiiftXlt t hint fit tttt^KI -IStK i*<?^ So 

t L < (is *fftBJ!©.*y vft&Xte t h SHfc£t& (i * ¥L H iiffi US. 0>| 

XM#J(human cytomegalovirus immediate early; HCMV) zf n — 

§! < ? ^ - © 0IJ id ti N HCMV-VH-HCrl, HCMV-VL 
-HCKlT^ot, pSV2neol:ft*tSfc© (W0 9 2 - 
1 9 7 5 9 ) A<^tn5o 

>J ;f - -OU X N 7fy •> i T > £ -f ;l/X4 0 (S 

V4 0) Ut'O^^J^^-^n^-^-^Ph h • £ U ^ ^ =f- K • x 
->-io>y — v/a>'7r^^— la (HEF-la) tit' © 
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<D7a - * -^<gffl-r Mulligan (Nature, 27 

7, 108, 1979) s £ /c, HEF - 1 a yat-^-^f fflt^i^ 
tix Mizushima, S. Z><Djj : & (Nucleic Acids Research, 18, 5322 
, 1990) i:tx(fSli:^Jtt5:ii<T^o 

^SS?jg]m£LT<±> S V 4 0. ^'Jt-T^-f^X, T -T / «W 
4'^o-?"507 (BPV) f £Dfi*©^O^ffl^SC 

m^< ? ? - temn^ - A - 1 lt , * x * i<7>x7i7-t*AP 

H ( 3 ' ) HXte I (n e o) itfe^F. ^ ~ ^ > * ^ - -If (TK) 
itfe^. ^II^t>f >-/7->*x^ U ** h5 > X 7 * 
5 --fer (Ecogpt) atfe^F N •> t K o38li!t«7C»* ( D H F R) *t£ 

■156 

(i) el i sAtisjtftiossaoe 

» & ftfc»»!ln;#©*ft©8!|jfe li N EL I S A K <fc D <T r> C <fc 
T? £ & o 

*ri;{*»&«!l3fc©fci&©EL I SA^U- l-^ftOi^CUiit 
So EL I SAffl9 65t^b-h (M* Maxisorp, NUNC) <D&K 
%m x. a 1 # g / m 1 © * £ S3 18 L A: * t h I g G r */t# ( 
BioSource) 1 0 0 /i 1 41ffiftt5o 

2 0 0 u I0ff?;<-y7 7 - (JsJT^ DBiltS. W^tf 5 0 
mM Tris-HCl. 1 m M MgCl 2> 0. 1M NaC 
U 0. 05% T w e e n 2 0 , 0. 02% N a N 3 . I % 
*lkmT JVf i y (BSA) . pH7. 2) -?yu>y*>^©|&. 
* * 5*nl#. f L < iit hafctt#*f63l3-frfc C O S - 7 fflflS^ 
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tit t h I gGftl* 1 0 0 /z 1 ^Jd^., lrag/ml® 
SSii (Sigmal04, p - - h d 7 x-;HJ SIGMA) £r 

JD^-s 4 0 5/6 5 5n m7?®t*g^7 -f^n^l/-HJ- 

^-(Bio Rad) tlJtt^o *JKifl!]5£©** >^-KiLTI gG 
4 /c (The Binding Si te) ^ffll>5:t^T^ 0 
( 2 ) ftJ!M£#!©iliJ£ 

ftlf i££?iJ£©/ca6£> Ce 1 1 ELISA^L/-h^{i. Zfc© 
i9i:Ulit^o t hffiM&mf&J 8 2 (ATCC H T B — 

i) ^ss^*ffl9 6^yu-^©6 ojtt; i x i o 6 m<omm 
:ti^c o 2 o + ^-^-ti b^* t ( 1 o 

%©^HfeMjfil»(GIBCO) £#frRPMI 1 6 4 Oig*ft) . SBBS£}g 
»<* -tf So i£#&£}#T. 3 0 0 // 1 OPBS-e#^^2|5l^^t 
So 4%0A'7,t^A7^fk F^^tTPBS OUT. PFA/P 

BStlt) o o # l imx-x *±ti o^f 8 miL> m 

PFA/PBS^it, 3 0 0 /i ICPBST'^^20^^1 
x 2 5 0 // 1 ODBT'^n •y+>/t^o * p< 5 $tft * fclit hi 

> + MRBTgfe^t, D B T 1 0 0 0 teiC^ifR L 

fc7Jl/A'J7^7r^ + h h I g G r (Bio 

Sou r c e) 1 0 0 u 1 £ Jto ;L S 0 ISCT 1 l^feH > + 
h LRBT^fCCti, £H»ifc&iO;L. 4 0 5/6 5 5 nm 

T*(DVR 4 >? u-fV- h >J - ^'-(Bio-Rad) "XTS"^-*- So 

( 3 ) *fD?gtt©fciJs£ 
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ISS4*hP>t^57f Thromborel SCBehringwerke AG) iz 

t£t>*>^ 1. 2 5 m g/m 1 ©Thromborel S 1 0 u 1 tM^tZWk 
^L/c^<* 10^1 icif IS (5 mM©C a C 1 2 N 0. 1 
%0BSA^ftTBS) 6 0^1^Jd^s 9 6 ft 7 U - h- *P 7?I 
ST? 1 ISIHKJCS ts, 

CtUC 3 . 2 4 5 u/ml©h F7 7 ^-X ( -tr ^ • -5 
15 h'J-X) 2. 5ng/ml©th7r^^-VI I 

-eiB^HRfCSF-a-So 0. 5MOEDTA*l 0 ^ 1 jBi, 
ffitS-tK fgfeSH^^^ 5 0 1 in*., Microplate Reader (Bio 
Rad) T' 4 0 5 / 6 5 5 n m © © * M Jt £ 0 1 NfffflK 

4 0 5 / 6 5 5 n m © Mjg £ j©J5fe-r 3 0 ft # *R ??S #n 
© 1 B£K©!R#;Kgg<fk£ 1 0 0 %©gtti L n * ft€noR*jtS 
fb*&»#«te (%) ^|[BtS:ii:J:^ * f □ S £ $J 5£ f * 

o 

ifelS^^ttfXFf-Afgfelf S- 2 2 2 2 (Chrom 
o g e n i x) L, WMtKT 2 teftf? Lfc& 

x#'J^U>a(0. 6 m g / m 1 's^-tf-vM^y^ynv-rK 
. SIGMA) i 1 : lT'MLiM-rSo 

•f 

B I A C OR E IC J: oT^f&HJiOlnlT FtrtttOkinetics paramet 
ei\ ■Ttt^'&jiiPttJfett (K D) „ 8?i§iigj£££fc (k d i s s ) Si/ 
*££ri£Jg5£Sfc (kass) *SJ*-T * C t A<7? * * 0 

Ha^MProteinG^r-tr ^fclfl^ C tltc ft ft £ £± 
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S-tK tilli LtffliL tzmfeWLT F (1-2 1 9 ICFL AG^T 1 
f- Lfc HT^MT F) CJKT. sjgSTFi^t) 

k d i s s &.<>'*£i%-il^5£ifc ka s s) ^^tt5^^C«i:(Cj;oT^ 
mfe$LZ**bZ> C So iiJgMW^^riC^ LTfcU TKineti 

c analysis of monoclonal antibody-antigen interactions with 
a new biosensor based analytical system J (karlsson, R. et a 
1.C199DJ. Immunol. Methods 145, 229-240. ) £* £r #% {C •? % C 

*f&Bj?©8tT f trtttfcu ft?i£/Elfc (kd) *<>h$ tac»r 
4>fDStt^W-r S^TJif^ L i^o *J8ISottTFSi;fti:*)i>Tx K 
Dfitt2. 3 0 x l 0 " 8 [ 1 /Ml JS*TT& S d tA<jfF* L < . 2 
. 30xio - [i /m] «TT*SCi*<J:Oiif*L<. 1. 1 
7 x l 0 - 9 [ 1 /M] £IT(D b<D&m feif * L 

£ /c> K Dfit (i^iligj^^^ (kd i s s) RO'lS-irii^^^ ( 
kass) CD 2 © -5 > - 9 - tl Z> (KD=kd i s 

s/kass) 0 Ltzfi< , k d i s s <D ffi i)< /J\ $ < N kass 
tttlfcr. KDf <«5Ci «HJj So 

Mettle}!. *SfcHJ?©in:T F^#©J#£, kdi'ss®tt*<9. 
5 2X1 0 " 3 [1/sec] J£( T T & *l li' <k l> 0 *F £ L < (i . kd 
i s s 9 . 52X1 0 "< [ 1 / s e c ] KIT * t> *F 

* L < » 6 . 3 5 x l 0 " 4 [ 1 / s e c ] MT~C& £ 0 

— #xkasscDfi&(i4. 15X10' [l/M«sec]JBl± 
T?*fttf«kl>o $F£ L < Ji, kass ©tt^ 4 . 1 5X1 0 s [1 
/M • s e c] JK±-e*<5^ f fcjf t L< 6 5xi 0 5 [1 

/M -sec] &>±-?& £ o 
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k d i s s©fii<9. 5 2 x l 0" a [l/s e c] 
X' & <0 „ ^ o N k a s s © ffi 4 . 15x10' [ 1 / M • s e c 
] &_k<DtfcTFtt4*fcJiF* 

$ 5>fc:Jl{*WlCtt N *«WOln:T Fftftlis KDfiiq. 0 9 x 
1 0 0 ~ 2 . 3 Oxi 0"' [1/M] OilT*^ 1. 0 9x 
1 0 " 9 ~ 2 . 3 0X1 0-' [1/M] 0|)©^l?U(, 1. 09 
x l 0- 9 ~l. 3 9 x l O- 9 [1/M] ©*>©a<*fcjfSH.>o 

£tz. kd i s si^S. 0 6xi 0" ( ~9, 5 2 x l 0 " 3 [ 1 
/sec] OIeIT^'?^ 5. 0 6 x 1 0 ~ 4 ~ 9 . 52X10-" [ 
1/s e c] Ot0^ffH<, 5. 0 6 x 1 0 " 4 ~ 6 . 49x1 
0 ~* [ 1 / s e c ] © L W 

^•LTk a s sili, 4. 1 5 x 1 0 4 ~ 5 . 44xl0 6 [1 
/M • s e c] OliT*i9, 4. 15X1 0 s ~ 5 . 44X10 
5 [1/M» s e c] OfeO*<ff4L<, 4 . 6 5 X 1 0 5 ~ 5 . 
4 4 x l 0 5 [1 /M -sec]© h <Di)<M h $F £ L^o 

£ tl g> © K D ffi. kd i s sIRl^ka s slli, B IACOR 
E ElftiZ kx**«y^ + - Kfl?#K *5l>iiB I ACOREti if© 
*I^7X* ictUJISCi^flS^, B I A 

8. b h IHbftft© b h T F ^©SJfctt©$J£ 

K >y h y d >y F ^ 'J ¥4 -tf — •> a yftiCitot, * f§ bj§ © t 

TFlit h <k »5 » JK L t> © . I)L( «CHOi8S©i?L» 
7ix il5c^J{C{iDTT©ft^>^{C2 - / ti ? Y ^ ? J - JVtl £ 
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9 . t h IHb ft & L T ^ S IS ffl J&$J S. D I Cfem 

M 

b hTFic^ft^t h M*bK&©teig?^JII£«ttSli- & fctt, t > 
3Mb fa t h T Ftnltt^iiSD IC3E^^Mtfc«J^{cS#L. DIC 

o 

*^B^-e^ffi $ ftSi/t£Mi. t MFi:*ttSh h SHb £ ft /c t/t 
#-e£>& 0 t h T F tc t 6 Z t K J; *) * fchTF 

©Ste£*fnihSin;#7:-& *) . #lc. IF* L < tt t n<b$n/:A 

£ ©<fc 9 ftfctfc&te. (RI A) , 

i^^gilSS (E I A. EL I S A ) . *^^{im^;in:^i*(Imni 
unof luorescence Analysis) %?<D il^tOfeS^ i: lc J: . i^M 

«fct h t f £isi&-st- & z tzmm-ez & 0 

MS^DI C M s □ ^ tc ± # X ^ p;r 1ft JC & ~r 3 C 
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filkgab /c*9 0. 0 1 m g ^ t> 1 0 0 OmgOlSlT-ltfnSo £> 
m^&tzK) 1 Omg/body. 3; L < 14 1 ~ 1 0 0 0 
m g / b o d y Oft^i^Ii': £ j&<7? § -So 

ftOWiLT, 7K. E 3* KMC #£3 ns wa^ftK 

U v — . 77 ;U *~ 4- •> y ;U b 7U d - x h u A N # U T * 'J )\> Wt 
1- h U A N 7;^vKt h'J^A, *®tf*x h7 >^ rtyi/tf- 

f ;H?;Vd-x n T -5 t* T A N # -b* > . -if -5 

f- y V »J b »J > s /'Jt'J>, ^nk'l/> y 3 

# y j. f- i, y y tj ^ - ;k 7 -b 'J > N /<7 7-fy, Xf 7 y ;l/7^ 

=i xf7'J thiia^Tyuy^y (hsa) n •? >— h - 

^ $ ti & t> © 7? f4 ^ o 

*¥£W IZ «fc 0 N t h T F icSttS * ^ ^ fcttfc itfkh SHtifttt 
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( 1 ) m R N A 

'Wyj F-7ATR-2, ATR-3. ATR-4. ATR- 
5 (I gGU) , ATR-K SlfATR-8 ( I g G 2 a k ) 

£ m R N A £Quick Prep mRNA Purification Ki t (Pharmaci a Bio 
tech) £flH*T88 8i! L fco * v h ^ftOto^fC^lN. tlfftKD" 
<< 7 U F-visa^fflliiiIiSf^ii:t^^t^XU * 'J =r ( 
dT) -t^u-^X^'^^vAlCTmRNA^ftSU jl ;7 y - 
Jlsitm^'fr o mR N A &JR«5 jfc»cig# L/Co 

(2) TtfXtfcflcVlgirtfca- Ft^jHs^OcDNACffSSO' 

(i) HiVH^c DNAO^ d-^>7 

K-^&jtfe^© ? a > 7 (i N 5 ' -RACE z£(Frohman, M.A.et a 
l., Proc. Nat I. Acad. Sci. USA, 85, 8998-9002, 1988; Belyavsky, 
A. et al., Nucleic Acid Res. 17, 2919-2932, 1989) IC <k *) 'a 
tz 0 5' - R A C E &ic fiMarathon cDNA Amplification KiUCLON 
TECH) »flM±*y h^ftOftJt^o Tlf o fc e 

Bute O «fc -5 {C L T S9SS! L fc m R N A &j 1 //g^iSiLt, * 
h^ftO cDNA synthesis pr imer^ 1m A. > i£ f£ ¥ ^ £ 4 2°C^ 6 
0^-r B 1S^$-a:-5>C(!:{Cj;«9 c DN A^Offel^ffofc, Cft£ 
D N A * 'J > 7 - -b" K D N A U # — If > RNaseHtl 6t, 
1 . 5 m m x T 4 DNA#'J^7-*T1 6TC, 4 5^F B 1S^$ 
tSCilCJ:^ 2*«cDNA*^jSLfc 0 2*j|-cDNA*7 
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T4 DNAU/f--b*fl 6t"e-«Stf;t5CiCJ:^ 2* 
icDNA©M«ICcDNA 7 ? Zf 2 - £ & & L rt: « RlBffl^ft 
til OmM Tr i c ine-KOH (pH8. 5). 0. ImM 

EDTA^f5 0 f&KS&R Lfco C ft £ (8 M t L T P C R (C <fc 

-i:tiMHC-Giy5-f7- (Be?ij#-t 1 ) (ATR-Z, AT 
R-3. ATR-a^ATR-5) *5UliMHC-G 2 

(Be^iJ#-§-2) (ATR — 7 &. t>' A T R — 8 )(S. T. Jones, e 
t al., Biotechnology, 9, 88-89, 1991) %&mLti 0 

ATR- 2, 3. 4 &tf 5 ffi#H« V««tC*f*5 P C Rj&jftti 
. 1 0 0 # 1 c£ K 12 OmM Tris-HCl (pH8. 0). 
lOmM KCU 6mM (NH ( ) 2 SO, , 0. 1% Tr 
iton X-100. 0. 001% BSA. 0. 2mM dN 
TPs ( d A T P , dGTP, dCTP, dTTP) , ImM M 
gCl 2 . 2. 5a-y MKOD DNAtl'jy 7-t' (IfflJ 
, 3 0 — 5 0 pmo 1 e©7^7^-y7^7- litflcMH 
C-G 1 ^ -5 T - . StFcDNAT^^^-^ilSLtcDNA 
<£>Kf5*g£r#Il~5 u 1 ^ttt^o 

P C R 12 liftl t> DNA Thermal Cycler 480 (Perki n-Blmer) &m 
IK 9 4 °C K X 3 0 # fy] x 5 5ti:t3 0»lffl, 7 4 °C iC T 1 55" ffl 

(i i) LiVMicDNAO^n-zy/ 

t h T F 3-?^*^/?o -±jUfc#(D L «Vf«^ 3 - 

K-r^itfK^CD^n-^vrt^ 5' -RACE & ( Frohman, M. A. e t 

5 4 
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al., Proc. Natl. Acad. Sci. USA, 85, 8998-9002, 1988; Belyavsky 
, A. et al.. Nucleic Acid Res. 17, 2919-2932, 1989) lz J: f) fr 
■otzo 5' — R A C E & IC {2 Mara thon cDNA Amplification Kit(CL 
ONTECH) ^rffl^s «fMi*y r- CO j&Jj 1C & -o T ft o ft „ M §5 CD . 
i?i:LTISU:mRNA^l # g ££#M HtcDNA^jic^ 

J: «9 c D N A^Ofg?^{f o tz 0 

:n*DNA«U'jy7-t'I, D N A U 77* — -If N RNaseHT 
1 6 °C . 1 . 5 B# Fal , T 4 DNA^'J^7-t*Tl 6°C^ 4 5 # 
Pa^SfC;* -a-S d t K«k 0 N 2*«cDNA*^)4Lfc. 2 *il c D 
N A^-7 x J - Jl/RZf ? n n * )\s A T }ft ttl L > ^^y-;l/2fc^icJ: 
«9 SJR L tzo T 4 D N A U 7j*--fefT? 1 6 tt-KKlttS C t iz 
ct«5. 2*|cDNAOiffil;cDNA T 7" * - * M & L tz 0 
R^l^ftfi 1 OmM Tricine-KOH (pH8. 5), 0. ImM 
EDTA^|T5 0 felzifcVi L tz 0 C ft £ SIM t L T P C R lz «fc «9 
L«V««*3- K-^* jtfe^^iiBd-a-fco 5' -ffl7-7^7- 
fCttT^^-y^-i'v-l^ 3' — #j "/ 5 -Y v-i; liMKC7 p 
(ETUS-f- 3 )(S. T. Jones, et al., Biotechnology, 9, 8 
8-89, 1991) Z&m L fc. 

PCRglii, 1 0 0 // 1 ^1:1 2 OmM Tris-HCl ( 
p H 8 . 0 ) N 1 0 m M K C 1 . 6 mM ( N H 4 ) a S O < . 
0. 1% Triton X-100. 0. 001% BSA. 0 
. 2 mM dNTPs ( d A T P , d GT P, dCTP, dTTP 
)s ImM MgC 1 ! , 2. 5 a - . y hOKOD D N A ^ U / 
5 — -fef ( S: # ®i m ) . 3 0 ~ 5 0 pmo 1 e®7^7'^-7'7-f 7 
- ltt) f iCMKC^7'f 7- s Sa'cDNA 7^*y^-^^^L 
fccDNAOSJCl^tl 1 ^ 1 ^t^ft^o 
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P C Rli DNA Thermal Cycler 480 (Perk i n-Elmer) £ ffl ^ > 9 4 
°Cl:t3 0 f* m. 5 5°Cl;t3 0 f& m . 7 4 °C K X 1 9t ffl <D If 

3 o m ft o fz o 

(3) p c r ^j3£#j©m$as.o f »f n-^t 

. m^m L fc D N ASff^^^ * y - ;l/£tiS:fC<k *) 01R L /c 0 D N A if 
K"^$iJPS^^Xma I (New England Biolabs) J: 0 3 7 °C T 1 
Mil: Lfco X m a I #Htz!-£$f £ 2 £ 3 %©NuSieve GTG T 
#n-x(FMC BioProducts) ^ffll^;7^n - x^;H^»i(: t t 
*9^-MLs HmVffii&£ Ltlil 5 0 0 b pft, Llivm^i LT« 
5 0 0 b plODNAUrM-^tf tS7^n-xK"^«)*)tllL^o 
7#a-XJt47iy-;l/Rt;?nnjh^A"ei|iJL, D N Alffr 
; - ;l/Taic$ii-fct^ lOmM Tris-HCl (pH 
8 . 0 ) s 1 mM ED TAM UZLT, T E tW?) 1 0 u 1 {C 

- Ft^Ife^^t^Xma I ffHt D N ABJrJt £ . Xma I T-yPHb 

5^y~->g>+.yhver. 2 (£*ga&)£ffllr^gstt©Aa#K: 
fi^^l 6 °C Tf 1 B# Pal S Jfc $ it Mm L tz o 

COl^il^t^^IlJM 1 0 9 3 >tf> httlS (- v # > 
>) 10 0^1 (cApx.. *fc±T? 3 0 4 2 tCT 1 #Rg# 

ILf; 0 

fcl^T- 3 0 0 fx 1 ©Hi-Competence Broth(— -y # V - > ) &j]Q 
X. 2 1 °CIZX I m?3<< h Ltz'&, 10 0/zg/ml T 

y f •> U > L B Sg^igi-fc (Molecular Cloning: A Laborator 

y Manual, Sambrook, et al., Cold Spring Harbor Laboratory Pr 
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ess, 1989) (£IT> L B A « ^ it % £ ft •? ) ± ic C © *8§ £ £ £ g 

£ ©JBH$5&#£ 5 0 j£ g / m 1 7>f->'J >^tft^LB 
i&*fc (J^Ts L B Ai%m t Kf-T) 3raU5Uli4mlT'3 7ti: 
T — ^^ftL. B#H#jfr» & QIAprep Spin Plasmid Kit (QIAGBN) 

B5E©y7X i K«f©cDNA3 - K€I«©££Eyil£Dye Term 
inator Cycle Sequencing FS Ready Reaction K i t (Perk i n-E lmer) 
£JJH^ DNA Sequencer 373A (Perki n-Elmer) £ K) L tz 0 E 

-f 5 -f ^ - t L TM13 Primer M4(^?gig) (E?iJ#-^ 4 ) 
S.C/M13 Primer RV(SSig) (@EyiJ## 5 ) M#[S]CDi&S 
E7>J - «fc DEyiJ&ifeJfc L/Co 

:?Uf ^/i'^yj F-7ATR-2, ATR-3 N AT 
R-4. ATR-5. ATR-75iJ>'ATR-8i;fi*t^7^7 
H«V««*3 - Kt5IfiT*^t5^7 X; K£-£ft***lA 
TR-xHv/pUCl 9 ( x = 2 , 3. 4. 5. 7 X 8 ) infr 

^tftfnATR-xLv/pUCl 9 ( x = 2 „ 3. 4. 5. 7 
Xii8) t$s% Ltio Zf? x.i FATR-xHv/pUCl 9 (x 
= 2. 3. 4. 5. 7 X (i 8 ) K & $. tl & V t7 X t/t{£© H £ji V SI 
n - KtSlfe?©*SEJIJ (Jf«t57 S ./ BfEyiJ&^fc") 

^n-e'nie^ij#-t 1 ic y^x; fatr-xLv/p 

UC19 ( x = 2 . 3, 4, 5. 7Xtt8)lc£*ttS#v>Xifc 

mm* -sit) &*n*ftiwimmm 2^t>i 7 jc^-r 0 

5 7 
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A T R - 5 ia#£fFSJ! Lf: D A T R - 5 ia& VII^ - K -f 3 it 

(i) vVLftnm vmmomm 

, A T R - 5 fc#Hm vmm* P C RSIcJ: 0 ^tfr L/Co 5' - #J 
■^7^v-ch5HS (ge^iJS-^ 1 8 ) teVffim&=> - FtSDN 

I£?|J (Kozak, M.et al., J.Mol.Biol., 196, 947-950, 1987) &. £>' 

®mwmsa\ i (Dmm.m.m$:ii-f z & o ici&it Ltz 0 3- -m? 

^7-ch5HA (ie?iJS-§- 1 9 ) liJ ^ - KtSDN A 

© 3 ' -«ic/w •? i) y j xl. R^mmwmN n e i (Dmmm 
mzm^-z*. o (cis it Lto 

PCRgiSli, 100^l4>{C120mM Tris-HCl ( 
p H 8 . 0 ) . 1 0 mM KC 1, 6mM (NH» ) , SO* , 
0.1% Triton X-l 0 0 , 0.001% BSA^O 
. 2mM d N T P s (dATP, dGTP, dCTP, dTTP 
) . ImM MgC 1 ! , 2. 5a^7 FOKOD DNAIU 
■7 - -fer ( # Ifi >£fi ) > 5 Opmo 1 e © c h 5 H S ^7 ^ 7-it>' 
i:ch5HA7 , 7^7-, S^IIDN AiLTl u 1 © 7 ? 7, x 
KATR5Hv/pUC 1 B**ftt«. P C Rii DNA Thermal Cy 
cler 480 (Perki n-Elmer) ^ffll\ 9 4 tCT3 0 £J>Hik 5 5 °C fc 
X 3 0 # Rg x 7 4 °C (C T 1 ft m © & V -f ? 3 0 m fx ^ tz 0 

P C RKJfoM&i&S: 7 ^ J - )\s^BlX$ >? d n.-fWUA-etttil L, ±i*I 
L7 l cDNA8ffK-^^^y-^Zt^{c c t«9|D]i|XL7 l Co DNAi^^U 
SiiNh e I ( ± S it ) ic <fc 3 7 °C T 1 B# Fal $Hb L n & ^ T? $ij 

5 8 
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mmms a \ i c ^ m a ) c«t 0 3 7 t-einiifinbLfc, d © $ 

ltU€:%l%: Z % NuSieve GTG7*'n-X (FMC B 
i oProduc t s) £ ffl Wc 7 # u - 7. y ;umS,fr1c IMc «fc 9 # 
i& 4 5 0 bpgODNAifr^ttt57^P-X)t^t!)t) 
BlLfco 7/fo-XM-*7x;-A/&cf ^Dn*^AT?a{UL % D 
NA8fr^£^y-;U fc&s TE 2 0 # 1 fc&$? L/c 0 
? o - ^ > >7*/< ? ^ -{Cfctfgijflglt^N heK Sal I&tfSp 
I I, B g 1 IKDW^EZmZmA L p'UCl 9 * - (J£( 

T> CVIDECiftt) ^ffll^.o ±fe©<t9{cLTil^Lfc^ 
nH|V«^3 - Kt4«fe?»r«-iN helltFSal It 
i^tactfCi^llllLfcCV I DEC'<M-^DNA7'fy 
hver. 2 I'* ^^OJ&^IC^^ 1 

6 °ct- i b#f h i&je;$ it mm Ltz 0 

d Oi*ifi^tt«:*BiJ Ml 0 9 3 > t°-r > hlJg (— -y # > 
y - >) 1 0 0 u 1 Kin*.. 7K_h-e 3 0 tj-Fh^ 4 2 °C CT 1 #RB» 
ILfco &l^7r 3 0 0 1 ©Hi -Competence BrothC^ y # > - > 
) £ ita ;i 3 7tlCtl^P B Hy + a^-hL/:t, 1 0 0 # g / m 

1 L B Am?ii%M±lC Z.<D*mm&lk £ , 3 7 °CCT-t^ > + 
* ^- r- LT^IIiIgI*^i/; 0 C©iRfejft(*:*LBA« 
i 3 m 1 t 3 7°C{CT-^^*L. »4*H»^ & QIAprep Spin PI a 
smid Kit (QIAGEN) ^ffll>t^7X; KD N A4WI! Lfc B 

FtCc DNA3 - K««©£XE?U *Dye Terminator 

Cycle Sequencing FS Ready Reaction Ki t (Perk i n-Elmer) 
. DNA Sequencer 373A (Perkin-Elmer) tc J: & ftjg L o IS?iJ#i^ 
mzT3 4 T- <b LTM13 Primer M4(3£gi£) £.tfM13 Primer RV(^ 
Sit) ^ffl^s ffi#fSj©&Sffi?iJ£5t^[f-£ c <h izX <0 E?lJ£ft£ 
Ltz Q :©ATR-5 ift#H«l-V«#£ 3- Kt51fi?*^tL 

5 9 
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x 5 ' -UCSa 1 I ISfSfcieyiJ S. K o z a k 3 > -tr > If X SB JiJ % 
3 ' -iCNh e I fiffte m*W-o7 ^ XI K£chATR5Hv 
/CV I DECi^SLfco 
(2) +>5fit^LiVf«©Ii 

. A T R - 5 $fcfl:L« V««*P C R^JCJ; O^EtdiL^o 5 ' - M 
T/v-fv-chSLS (ie^ij#-^ 2 0 ) liVii^ - KtSDN 
A <D 5 ' -*^(c/N-f*^iJ^-rXLs loKozakn>t>t7 
EyiJ (Kozak, M. et al., J.Mol.Biol., 196. 947-950, 1987) &. 

b g i \\<z>w.mw.m*m-tz & •? ^istt t/-c 0 3 ' 

7^7-ch5LA (R7«## 2 1) {i J & a - KtSDNA 
©3 ' -3fc«MC/Wyy ^^XL, S.o«H]|B»&S p 1 I OBiC 
?'J * * "T £ ck 9 ic IS ft- L o 

PCR^SI^ 100/zl43(ci20mM Tris-HCl ( 
PH8. 0) N 10mMKCU6mM (N H < ) 2 S O < ^ 
0. 1 % Triton X-l 0 0 , 0. 001% B S A N 0 
. 2mM dNTPs ( d A T P , dGTP, dCTP, dTTP 
)> ImM MgCla. 2. 5J3-^.yh<DKOD D N A t" 'J ^ 
■5 - -If ( # tfr If ) , 5 Opmo 1 eC7>ch5LS-7°^-rv-afet>* 
i:ch5LA^7^7-, RtfilD NAHtl # 1 0^7 X ; 
KATR5Lv/pUCl 9*^tt4. P C R (i DNA Thermal Cy 
cler 480 (Perkin-Elmer) 9 4 °C IZ X 3 0#fifk 5 5 °C \Z 

t3 o#fi, 7 4 °ci:t 1 ftm<Dm.mvj ^ 3 omn-otzo 

L D N A »f «r i ^ y - ;i/ ft jR lc i 0 0 JR L 3t o D N A $r ft" ffHj 
KS*^t S p 1 I (SSI) i:J;i3 3 7 °Cf 1 *flB?Bfl:"Ls Jfcl^Tff&J 
B g 1 II (^fijft) 1: i D 3 7 °CT 1 B^ftHb L fco C 

6 0 
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{tM&V>)& 3 % NuSieve GTG7 # n - 7. (FMC BioProducts) 
fc7^n-xy;HIitlCj; *>#Hf L> m 4 0 0 b plCDNA 

m K £ W ir s 7 # n - x fi- £ tu 9 tb l o 7^fo-7^^7x; 

ittz'ik. 2 ]OTEt:giLfco 

IfriSp 1 I&CFBgl iit^^-t ^ CtlCi^lSLfcCV I 
DEC<^^— *DNA5-fy-*>By+yhver. 2 (SSig 
) ^^©to^-fct^l^ 1 6 °CTr 1 Hffyj^/fc $ itai^S L /Co 

colgig^fei^^ii jm l o 9 3>f^>hiBHBa 
^ - y ) 1 0 0 u 1 {c . ?X± T 3 0 # Fa'k 4 2tCTl^FI| 
ILfc. Slit 3 0 0 /i 1 ©Hi-Competence BrothC- y ^ > : J — y 
) £ in x. 3 7ti:t 1 ^Fal'f > + a^- Hf;i, 1 0 0 # g / m 
1 L B A^^iS-Jfe_h{C CO^il^t § N 3 7°CCT-t^ > * 

itfc 3 m 1 3 7 tCT-t^tls m&W ft h QIAprep Spin Pla 
smid Kit (QIAGEN) & m 7 7 X 5. FDNA^iUL/Co 

c D N A =3 - K$iJfS©±£gMe?iJ£Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t (Perkin-Elmer) 
. DNA Sequencer 373A (Perk i n-B lmer) ti^^L/Co E3&Jftj£ 
m -f^ 4 v- t LXM13 Primer M4(^7lJa) &.t>*M13 Primer RV(S 

L/Co COATR-5 ft*LiVMi^3 - FtSlfef^^tl 
. 5 ' -fifltc B g 1 II®afcE?lJ&tfK o z a k 3 > -tr > Ir X IE ?ij s 

3 ' -ijcsp i i w.mmm &w o f^c h atr 5 l v 

/CVIDEC <h^£ L/Co 

(3) * s ^vazmm.^? * -<Dmm 

6 1 
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IDECttiOIA Lfctft#3B3i'< t * -*m^X* * 

? -ZffimLtzo * -icte I gG HSft^Ki' j'- 
N5KG1 (V) gG4Itafr%l^^-N5KG4 
ffll»/;o I61^^^-N5 KG 1 (V) &£l>«N5KG4P<Dk 
hi>t#H££ CH^©iEM«-* 3 Sa 1 I-Nhe iSHfelcATR- 
5 ©HIM VfS«c£ 3 - K-rSitte^, t h*nI#L«i C 31 i?£ © tt ftj 
fc & £ B g 1 II- S p 1 IStttATR - 5 0L«SVigtt*3- K 

( i ) Htt V««®#A 

KchATR5Hv/CVI DEC*IHIBB*Nhe I 
l:J:0 3 7 °C-e 3 B^/PHb U &^-e*ijreg** S a 1 I 

(Hat) ic<fc k> 3 7 <c-e 3 nmmit l tz a z&mitm&m&i. 

5% NuSieve GTGT tf o - X (FMC BioProducts) ?:ffll>/:7#o- 
X7-";H^SIU »4 5 ObplOD NAifr^tf 

DD*/l/AtiHll, D N A©fK-£^ ^ y Tit IRS if T 
E20//1 JCTgft? L 7C D 

IS Si'** ^-N 5 KG 1 ( V) &.£>*N 5 K G 4 P^$iJpg^^N h 
e I (SiBl) «fc «5 3 7tT3HK?|ftL, & ^ BB#* S a 
1 I C^ffiJISi) fed: t> 3 7 "C-C 3 ftfflffifl: L /Co ^©SftS^t^ 
1. 5% NuSieve GTGT # p - X (FMC BioProducts) £-fflWcT:# 
p-^y^*»*«UC«t»?^J|tL. #7 9 0 0 0 bpgCDDNASfrR 
^Wt" S T iS n - X Jt £-0) *ftfj L ^ o T^fo-Xfr^? x ; -;!/ 
&^?Do*;l/A-eiHjU DNA'(rfr*i^;-^-ptt JR-$ -t± /C 
T E 6 0 u 1 {C^^ t /Co 

±15 Oct -5 ic Ltil! Lfznm V6I^£ a - Kt-Site^^r^rt? 
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Sa 1 I-Nhe I DNASlffriSa 1 IR^Nhe I ~ZfflitL 
/: N 5 K G 1 (V) *4^liN5KG4 P*DNA5^y-i/ B > 
* -y h v e r . 2 (SSift) l^. iltOj^CtU 1 6 tT 1 

:oIgS^«j^^ilJMi o 9 =3 y t°-f > h Mife (- » # > 

v> - > ) 1 0 0/t 1 Kftl^x *±T3 0^Bi N 4 2 tlCTl ^ralt 
ILto &^*e3 0 0 # 1 ©Hi -Competence Broth (— y # y { J — > 
) £inx. 3 7tlCTl^F a H> + a^-Hfct, 1 0 0 # g/m 

i lb Am^mm±icc<DAmm^t^, 3 7 °cjc-r-&-r 

*& 3 m 1 T 3 7ti:t-^«IU ®&iS#^ fe> QIAprep Spin Pla 
smid Kit (QIAGBN) *ffl^T^57; KDNA^iSLfco C tl £ 
+^7ATR-5ftft:H«*3-Kt4Ifi?^tftS^5X; 
K*fftftlchATR5Hv/N5KGi (V). R c h A T 
R 5 H v/N 5 KG 4 Pi^?L/: 0 

c i i ) Lm vmmcomA 

-f? X i K c h A T R 5 Lv/CV I D E C £ ft] pg H 35 B g 1 II 
(£?Sift) Stf S p 1 I (^SJt) iC «t «9 3 7 °C1? 1 . 5 tiffflffilt 
Ltzo Z<Dffi4bM&m%: I . 5 % NuSieve GTG7#d 
-X(FMC BioProducts) £ ffl tz 7 if n - x y JUM ft & gft Jc <fc «9 # 
IB L. #J 4 0 0 b pg©DNAWrfi-£#W"r*7#o--xK-£t0*> 
tbL/Co 7#o - XJt£ 7 x J -JlRtf? n n AtiliJ U D 
N ABrfr^i* J - Jl'X'itm^^tfzm., 2 0 # \ <DT E izmMLtz 

o 

Kc hATR5Hv/N5KG 1 (V) &[fc h A T R 
5 H v/N 5 KG 4 P**«JK»*Bg 1 II CS?SJi) 5. S p 1 I 
(Si^) I- «k t) 3 7 °CT? l . 5HF^?^tLfco C(DMfcm&®& 
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1. 5% NuSieve GTGT if n - X (FMC BioProducts) £• ffl Wc T # 
u - x ? JU M % m W] id «fc t) ftfflk L |5|9 4 0 0 b plODNA $r>t 
£ ^ W f 5 T if a - X % W «9 tU L tz . 7^o-X^^7xy-;l/ 

TE2 llc/giLfc, 

S p 1 I — B g 1 1 1 D N ASfK-i Spl I B g 1 I ItyffMb L 
fcchATR5Hv/N5KGl (V) *8l»ttc hATR5Hv 
/ / N5KG4P^rDNA7^'7-"->' 3 y+.yKver. 2 (SSSi 
) Witt <D 1 6 °CT 1 B^SlS £ L 7^ 0 

coass^fe^^iUMi o 9 3>ef> hija (— v # > 

1 0 0 # 1 KlJOX.. *±T? 3 0 ^PeJK 4 2 °C Id 1 afflft 
SLfCo ft ^ 3 0 0 # 1 CD Hi -Competence Broth y > i? — y 
) £ ftJ X. 3 TtlCtlll^H^ + a^-hLfc^s 1 0 0 # g / m 
1 LBA*^*ift±i:CO*»i4i^ 3 7 "CiCT-^-f >4- 
» b LT*:»WJ&R<Eifc#:£|§A:o CCD7BHte^^^5 0 u g 
/m 1 7 > b° -> U >^r^W-r -5 2 x Y T J&itfc 1 1 T'3 7 °CiCT — 
K^ils Iftlft^&P 1 asmi d Maxi Kit (Q I 
AGEN) *SliT^77; KDNA^liLfCo C ft £ * ;< ^ A 

c h ATR 5/N 5 KG 1 (V). c h ATR 5/N5KG 4 Pi 
L /Co 

(4) C0S-7|JS^(Dh7>X7i?y 3 > 
+ ^ 7$t^Oiiilll§^SttS(>'ipfDStt^I?ffi-9 U 'S /ci6s Baffin 
m-f? X i F^COS-7,18ai:h7>X7x^y 3 >U * p< 

y^X^ Kc hATR5/N5KG 1 (V) *Sl>lichATR 

6 4 
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5/N5KG4P£Gene Pul ser^g (Bio Rad 
) £ ffl ^ T ^ U ? h q t' 3 >iC i ^ C O S - 7 il&ICf 

A Ltzo y 'A/1 v =» P B S (-) (KTs PBS * (c 1 x 

i o 7 fflsa/m i <Dmi&i&mT?mm $ nt^-s c o s - 7 shis 0 . 

UmllC, ^575 F5 0<ig*lDJt, 1, 500V, 2 5 # F 

$ *lfcSBJS& 5 %(D Ultra Low IgG^ ->^]^jfli?t (GIBCO) 

3 D M E Mlg*t&(GIBC0) tdfiSBL. 1 0 .c migftl^ffl 1>T C O 2 

KSIBfcafcLx ffitzlzmMmiSmn B C HO (T-A'Of-fx^T 

( 5 ) ffctt©***!! 
C O S - 7 *ffll&©i**±J*jfr» £ 4- y 5 rProtein A Sepha 

rose Fast Fl ow(Pharmaci a Biotech) ^ tlilT© i ? ICftl L 
tz 0 

1 m 1 cDrProtein A Sepharose Fast Fl ow£ 77 -5 A Jc -fe M L 1 

/;*7Ai;COS-7iHo^i±t^7y^Lf:i, 1 0 fg» 
0TBSi:J;ot^7A^ft^Lfc 0 

ftfC 13. 5 m 1 CD 2 . 5 mM HC1 (pH3. O)*^^" 
C tK «fc oT!R* L fcin;ftili#£77 5 AJ: «9 ^ ffi U fit "6 fc 1 . 5 
m 1 © 1 M Tris-HCl ( p H 8 . 0 ) *jDi5; ii:«k , 

ffiSS^tlfci/t&ili^tCol^T, y pj y 1/ 1 0 0 (Ami 
con) ^ffl^/:Pg^Iii^2 1s]ft^Ciicj:^ 1 5 0 m M N 
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aCUt^50mM Tris-HCl (pH7. 6) ( J£l T > 

TBsiit) iz.-mi&&m&L, mm&jizmi. smiit-^iL 

(6) C H O^^liilSttOiS 

^ !a&©^g£iiffil!St*£1iJ:£-9 u 3 /c*b. CHO-S-SF 
MIIMlfilM ^ife(GIBCO) (cJUlHb Lfc C H O^lflS (D G 4 4 ) iZmsZ 

n^77 ^ v&mx Ltzo 

-75 X i FchATR5/N5KGl (V) *4^ttchATR 
5/N5KG4 P^r$iJ|5g^^Ss p I C^?Sii) T?tfJ©r LTttlUtt 
DNAICL 7 x ; -;l/&CF^ o otwl/AftttiJOft, s. $ J — )\, 
ftlg-eD N A£EUR Lfco L/;77X; K £ G e n e P 

u 1 s e r SB (Bio Rad) £ffli^T^ 1/ ? hntfU-i/gVMJ:?) 
DG4 4iii;iIiALfco PBS^tcixl 0 7 Ig/ml® 
»lta*S"?*»jH$nTlf^*DG4 4iRBjao. 7 8 m 1 fcs 7 3 X 5 
K 1 0 jb g'felDi, 1. 5 0 0 V, 2 5 #FO»«Sii:T'<;l'X 

tfiCTl 0 # H © I! (£ JIJJ H © -31 U ^ h a ?H 1/ - •> 3 > MS 

£ n *e j& £ b ^ * > ^ > • ^ ~ > (gibco) £ # w -r s 

C H O - S - S F MH^i (GIBCO) CISLs 2 &© 9 6 ft 7 U - 
h (Fa 1 con) *ffl^T CO. ^> + J .^-^-{CTiS#L/c 
o itSPJiSS BJC S t#*t^f V«f (GIBCO) Rt>'5 0 0 

#g/ml GENET I C I N (G418Sul f ate, GIBC0)£^W-T £ C H O - 
S - S F M Iligitfe (GIBCO) ©SiRJ&itb (c L s JrtttSte^OSA 

^ass^m^L. mis ft gnus <&nfc(ftic. »&©«;#*£ 

iSEL I S A KTftfcg&i&fflJJg Ls ffi#g£S©£^ifflfl&£ 
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c i ) t hmitfc#nm(DMm 

(i) h hiltHi'< - i> b > u a " (Dffim 

k b IHt A T R - 5 tit#: H IS £ . PCRftia5CDR-y77 
T-<r>^»c<fc*)ffc8l!Lfco t httftL 3 9 1 3 0 ( DDBJ, Gao L. £ 
. 1995) ft*©FR^ftSt MS -ft A T R — 5 ft&HII 

/<-^ 3 > "a" O^HofcJ6i:7i©PCRy7'f7-$^fflL 
tz 0 CDR-^77f -f y^^7^7-hR5Hv 1 S (E5»J#-% 
22). hR5Hv2S (SE^J#-^ 2 3 ) £. ?>* h R 5 H v 4 S (12 
?ij#f 2 4 ) lit^XDNA B£?iJ £ W L, ^LtCDR^77f^ 
>^7*7-f7-hR5Hv3A ( E JIJ # ^ 2 5 ) S.O'hR5Hv5 
A (@2?rj#-*§- 2 6) (i7>f tyxDNAE^J^WL, f LTf tl 
fn^7-f ^--CDM^fc 1 8 - 3 5 b p ©fflfli WE Til-**!"*- So 

hR5HvlStiKozak7y-fe>tXOJ (Kozak, M 
, J. Mol. Biol. 196, 947-950, 1987 

) S a 1 I K«fiB&*rW"f 5 «fc ? «c % ^ fch R 5 H v 5 AiiN 

h e I Bi»fi:4WtS«k 9 K IS: if L tf: „ ifc^^'fv-hR 
5 H v P r S (iE?iJ#-*§- 2 7) IJCDR^*77f^ > 77 5 << "7 - 
h R 5 H v 1 S £ . hR5HvPrA ( K JIJ # 2 8 ) (iCDR?' 
5 7 ^ -f >/7'7'f7-hR5Hv 5Ai**D«7-*tt5. 

CDR-7'7 7f^ >7'y7-f7-hR5Hv 1 S. h R 5 H v 
2S, hR5Hv3As hR5Hv4S£.tfhR5Hv5A N ft £ 
tffcftaB^-f^-hR 5 HvP r S &. h R 5 HvP rAtiPh 
a r m a c i a B i o t e c h iz «fc *) tfttl? $ ti/Co 

PCRii, KOD DNA^'jy (tifei) ^ffi^, 9 

8i/lti:i20mM Tris-HCl ( p H 8 . 0) N 10m 
M K C K 6 m M (NH, ) 8 SO ( , 0. 1 % Trito 

6 7 
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n X-100, 0. 001% BSA. 0. 2mM dNTPs 
( d A T P , dGTP, dCTP, dTTP) , 1 m M MgCl 
, x 2 . 5 -yhCDKOD DNAl'J^-t' . 

CDR-^77f^^y^7-hR5Hv 1 S, hR5Hv2 
h R 5 H v 3 A . h R 5 H v 4 SSCFh R 5 H v 5 A^^tlf 
ft 5 p m o 1 e LT9 4 °C fCT 3 0 

#18 s 5 0 "CfCT 1 #IHK 7 2 ^KIT 1 #ra©fi£-y->l' * 5 IhJ 
*t^n 0 Opmo 1 e©^.$y^7-hR5HvPrS 

S.O'hR5HvPrA^r5n^.s 1 0 0 u 1 ©^TR) £&^-y->T * ;U 
£ 2 5Isl|fo^o PCRj4(Cctt>li^LfcD N A#rfi-£ 2 % CD Nu S 
ieve GTGT^'n-X (FMC B i o. Produc ts) £ ffl ^ rt: T # □ - X ? jV 

#J 4 3 0 bpgcDDNASffM-^^W^-ST^'P-xn-^tUIXO. 
3 tefi: (ml/g) OTE^-^^nLx 7 * y - tB. "7 x y - ;u 
• *nn*;UAtttfK ? a n ;U A jft |±} td <fc 0 DNAf fr^iiL 

1 In \ lzmMLtz a ibtl/:P CRSSI^tt^Nh e IS. 
S a 1 I -?m it L > Nhe I & S a 1 I T* flHfc ll" £ C £ <£ «fc 9 
ML/c^Xi; F^^-CV I DEC!:, DNA7^"-^ 3 
>*-yhver. 2 (SSIS) ^ jfctf© ic ft o T g Jfc $ ■£ 

2$ In L o 

^ - > ) 1 0 0/t lKftli, *±T?3 0»IB, 4 2 °C tc T 1 # Pal # 
ILfco ftl>T 3 0 0 # 1 ©Hi -Competence Bro th( — > y > - > 
) 3 ItllTllP^O + a^-Mfc^s 1 0 0 g/m 

1 L B Am3H&ift±lZ C©^Ii^^ £ N 3 7°CiCT-^-r> + 

^ ^- h Lx-xmmm's.^mw^nfzo z. ©jbkksi^^ l ba^ 

6 8 
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3 m 1 -Z? 3 7 °C »CT— #Jg* U £ #® # S> QIAprep Spin Pla 
smid Kit (QIAGBN) ^ffl^T^7X; KDNA^HKLfc, 

X $ K4»® c D N A a - Kfttt©%SE7iJ€rDye Terminator 
Cycle Sequencing FS Ready Reaction Ki t (Perkin-Elmer) 3rffll"» 
\ DNA Sequencer 373A (Perkin-Elmer) \Z «fc «9 L o E?iJ&£ 
ffly^-f -7-iLTM13 Primer M4(^7@&) RtfM13 Primer RV(S 
Sit) M^|Sl©JeSE9iJ*«SB^-S C t J^ct t> E?>J£&;£ 

E c o T 2 2 I SfltSBftOffir t> L < tiSbtcggSx %.&:l)<s££> h>tl 

tztzib, *n*ftijE L^mmzft-? zmnzmife ltmc v i d 

t57*7X; K*hATR5Hva/CVIDECi*!gLfc, ^ 
7X; KhATR5Hva/CVIDECK*tn4t hlHfc H IS 

/<- 3 > " a " (Dmmmn&vw&? z> r i j seju^ejij*^ 

2 9i:^f 0 £ /c. y a V " a " OT i J i£E?iJ£E?iJ#-^ 3 

0 {C 7JK -f" o 

( i i ) bh IHbH : J 3 > '" b " &tf " c " 

/< - V 3 > " b " S. O* " c " £ F R - •> + y 7 V > 7 m {C <fc o T 
'<-i? 3 > "a" O F R 3 £ gij © t h i/t# ft * © F R 3 g& L fF 
ILfco *J 3 > " b " tliFR3^t h!n;#Z34963 (DDB J N Bo 

rretzen M. £> , Proc. Nat 1. Acad. Sci. U.S.A., 91, 12917-12921, 1 
994)S3fe©> OlCl^tSfcfe, FR3*a-Ft4DNA^5^ 
"7 - £ 4 4@ fpgi L 0 FR-->+'v7>J ^^7"H7-F3RFF 
S (E?iJ#-5f3 1 ) K.tf F 3 R F B S (E^lJS-t 3 2 ) (i -fe y X D 
NABe^iJ^f L> F3RFFA ( g£?ij # 3 3) S.O'F3RFBA 
(E^iJ#-^3 4) li7>H>XDNAE?iJ*ft5o 
F3RFFS£F3RFFA » S VMC ffi JgtfJ /«£ E^iJ £ W L. M*K 

6 9 
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icBa i i&.tfxho i© m&mm ^tt^o /< - v> 3 >" c " t? 

(iFR3^t hiJtflc P 0 1 8 2 5 (SWISS-PROT. Pol jak RJ. Bi 
ochemistry. 16, 3412-3420, 1977) £ 3fc © CD ic M £ fz #> , F 
R3^n - Kt5DNAy5'f7-*4ittJ!!Lfco FR-i^t v 
V V 9 — F 3 NMFS (ffiyy#-f-3 5) S.OT3NMBS 

cmmm^ 3 6 ) > x d n a se.^a £ w l . f 3 nm f a cb2?ij 

S-t 3 7) SC/F3NMBA (I£3flj#-S§- 3 8) «7>ft^DN 
AE^iJ^Wt-So F 3 RFBSiF 3 R F B AlillMCfiJIWttE 
?|J£W L. Mi^tc XhoIS.O'NcoI © f§fc ffi ?IJ £ ft 5 o 

F 3 R F F S n F3RFBS. F3RFFA. F3RFBA. F 
3NMFS. F3NMBS. F 3 NMF ARtf F 3 NMB ABP h 
armacia Biotech i:i <9 tlfco F3RFFS 

£. F 3 RF FA, F 3 R F B S i F 3 R F B A*7--;i/S t, ^> 
n-etLBa 1 ISCfXho I. Nco IS^Xho I T?8Hb Lfco 
Cftt»£B a 1 IStfNc o I C <h I: J: (9 Lfc^5 

FhATR5Hva/CVIDEC (Bal I/Ncol) {C 
IAL, igSie^iJ^^^ L /-Co IL^E?i|?-f f5/7X ; K£h 
ATR5Hvb/CVIDECi^Lfc, T - ^; F h A T R 5 
Hvb/CVIDECK^iftSt HftHj([/<-yg> "b" © 
££E?iJRtf*tJ6-r 5 y 5 y »E2?«J*ie?ij#^- 3 9 \z^-f- 0 £ tz. 

/<- ^ 3 > " b " (dt i ; mmn^mn^^- 4 0 {c^-r 0 

F 3 NMF S i F 3 N M F A N F 3 N M B S t F 3 N M B A y 
— - $ it. tftt'tlB a 1 I&[fXho I, NcoI&.tfXho 
I -eiftLfco Clft££B a 1 IX Nco I T^-fk^"* CilCi 
5BfiLfc^57 5 FhATR5Hva/CVIDEC (Bal I 
/N col) lc*A L > i&MnimZ&feltZo IE L <^ie?iJ £ -5 
7° 5 X ^ K*hATR5Hvc/CVIDECi**Lfc, ^ X 
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$ KhATR5Hvc/CVI DECtt^St hMitUm^- 

: j 3 > "c" ©i£*ie?'J&.tf*fjE;t-£ t i y g£@e?i|£ie?ij#-t 4 i 
tc ^ -r o tfc> '< - s> 3 > " c " (D r i j &k jy £ ae^ij 4 2 tc 

( i i i ) t hSUfcH*'<- v> 3 > - d " &.?>* " e " (Dffim 
/< - y 3 V " d " Sl " e " ^FR-->f;7iJ>/Siaot 
><- y 3 V " a " © F R 3 £S'J© t h i/L#&*© F R3(d^Lft 
ILfco /<- a >" d " TttF R 3 £ t h£t#M62723 (DDBJ. Pa 
scual V. £>, J. Clin.. Invest. , 86, 1320-1328, 1 990) 3fe © & CD Id 
It Si S i6 . FR 3 £ 3 - KtSDNA7"7>f7-^4l^l!L 
/Co FR-'>fy7'J>^y 7 ^7-F3EPS ( IS JiJ # 4 3 ) 
tit>XDNASe?]^f t, F3EPA (E^J 4 4 ) ii7>f 
-fe > * D N A E?iJ & W :/ 5 -f v - © 3 ' 8 bp©i 

* ^7-F3PrS Cmnm^ 4 5 ) StfF3PrA 

(E5>Jt^4 6) liFR-->ty7'Jy/7'7'f7-F3EPSR 
O' F 3 EPAi*tP^-^tL, ffe © F R 3 © •> + -y 7 >J > ^ 
feffll^:ii<7^4, /< - 5> s > " e " T(iFR 3 hft^Z 
8 0 8 4 4 (DDBJ, Thomsett AR. t>, unpub 1 i shed) * © © JC B 
& 6 i6 . FR 3 £ n - KtSDNA^7>rT-4 2i^i!Lfc 
o F R - ■> t 'y "7 U >/7 , 7 / f 7-F 3 VHS ( £ ?ij 4 7 ) it 
•fr>XDNAffi?iJ^tL, F3VHA ( @S?"J # 4 8 ) (±7>^-fe 
>XDNAI£?iJ£WL, yH7-©3' - * SSS 1 8bp©|| 
fi*jae^J^Wt-So F3EPSs F 3 E P A N F3PrSs F3Pr 
A. F 3 VHS&tfF 3 VHAtt Pharmacia BiotechfCefc >0 -a1&£ 

PCRI4, KOD DNA Polymerase 100^1 

7 1 
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(Dfcf&m&i&K 1 /(M©FR-yt77'J y/y^'fv-FS EP 
SiF3EPA, XliF3VHStF3VHA*^nt'n5/t U 
0. 2 rnMO d N T P s % 1. 0mM©MgCl 2N 2. 5 U © K 
OD DNA^'J^-t'^^t^frfiftifi^^lUg 4 
°C fC T 3 0 f* PtiK 5 0 °CIZT 1 #iuu 7 4ttTl»l8loaitt'r 
? 5 Hlff l\ ££tcl0 0pmole <Df\-W> ~f 7-fv-F3P 
rS3iI/F3 P r A^iD^., Wi C M.&. V << t £ 2 5 Sffo fc 0 

P C RftfcJ; «9 illfB L tz D N A8frtf-£ 2 %ONu Sieve GTGTtfn 
-X(FMC Bio. Products) *ffl^fc7^D-X7*;H^*»ICj: t) 
L 42HpI©D NABf^^ff f5 Ttfa-Xtf-^iZJ 
HUO. 3 {£« (m 1 /g) OTE^iliDU 7 * ^ -;l/*t&fciK V ^ 
y-yp. ^na*;l/AftH s * n d * JV Aft tfi Id «t *5 D N A »f Jt" £ 
mULtzo mm L/cD N A^Ji^ J -;UT-ft!££ €©3# 
©l*^7Kl 4 /z 1 L/; 0 S&nfcPCRSi5j8^«*Ba 

1 IRC/Nco ITi^Ls Ub^Ba 1 IRtfNc o ItSft 
tSCiiaOiiL/tr^X; F h A T R 5 H v a/CV I DE 
C (Ba 1 I/Nco I) IC^AL &M%Zm L tz 0 

jEL^Wim&Gir 5 X i FihATR 5 Hv d/CV I DE 
CR[fhATR5Hve/CVIDECif«U:, zf ? X i K h 
ATR5Hvd/CV I DECl:^ttlU hiftHi^'-^a V 

"d" ©igSSe^JRa'^f^-T £ T 5 J »E3FIJ*IE^JS-1- 4 9 fC N /< 

-^ 3 > -d " ©T$y $?ie?ij£Be?ij#-s§- 5 0 K^-r 0 * tz, 

X $ FhATR5Hve/CVIDECi:ttHU h M -ft H M '< 

- v 3 > " e ■ cDig^@5?ij&.*>* £ t $ y mmn^mnm^ 5 
1 {c. /<- y 3 > - e " ®? Be 5 2 jc^-To 

( i v ) t h mit h si '< - : j s > - f - & o' " g " cd mm 

'< - 2? 3 y u f " a CK " g " (i F R - ■> + y 7 >J > K «fc o T 
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/<- 'J a > "a" ©FR3^glJCDthiJt^S*OFR3(Cg^LfP 
M L tzo : J a > " f " it b h trC#:L04345 (DDBJ, Hi llson JL. 

J. Exp. Med., 178, 331-336, 1993) Eb*OFR3l; N /<— y a 

> "g" iiS78322 (DDBJ. Bejcek BE. t> , Cancer Res., 55, 2346- 
2351, 1995) fi*©FR3i:tSit5fcftFR3*3- KtS^7 
-f7-^2ifo^^U;o /< - s? 3 > ■ f " ©FR-S/+»7«J 

> ^5 v- F 3 S S S 5 3 ) tt-fe VXD NAEW^ 
f U F 3 S S A (ie^J#-§- 5 4) ii7>f-ir>XD N AIS?iJ£W 

l n 7*7^7-03' -*s«tt i 8 b p ammtfjmm&mi- &<> 

;< - -J 3 > " g " OFR-i/t»7'J>/7'5'fT-F3CDS 
(B2 5 5 ) te-tr^XDNAIS^WLs F3CDA (@E?iJ # 

f 5 6) Ii7 y^-fer >X D N AiS?i]£W L> 77>f7-03' - 3fc 
ISIil 8bpOfiiWEJH?;tt5. F3SSS. F3SSA. F 

3 C D S £. F 3 CDA(± Pharmacia Biotechfc «fc *) £r Jiic O' *» M 
Sftfco PCRtt. KOD DNA^'J^-t' £31 

1 0 0 u 1 (Dfcmm&l&lZ 1 # M © F R - -> + -y 7 »J yy-f^ 
^7-F3SSSR^F3SSAH<liF3CDSR(;F3CD 
A*fft^ft5/t lfo, 0. 2mM©dNTPs, 1. 0 m M © 
MgCl 2, 2. 5UOKOD DN A # 'J > 5 -Hf 4* t?&#T? 
^ftSfl^i^ffl LT 9 4 tlCt 3 0 g»F^, 5 0 °C 1 5>Pa1s 7 

4 °C {C T 1 ^Ffl1©SSt / f ^ 5 OilfT ^ > 0 0 p m o 1 
e©n^^^fv-F 3 P r SS.O'F 3 P rA^Jtax.. |h| U&^iJ- 
-f ? ;u £ 2 5 0fr o fco 

PCRj*{cJ;«9ltfIL^DNA^K-^2%©Nu Sieve GTG7 a 
-X(FMC Bio. Products) ?-ffll^;7^D -xy;l/fM^SCi ^ 
^lUco 4 2 4 b p ft © D N A ®r ft & # S 7 # u - 7. ft £ W 
IX *K 3 te« (ml/g) ©T E£^7HLs 7 * y - titS . 7 ^ 
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fflSIL/co ffiSS! Lfc D N A^x^ J - ^ T ft J& . ^ <D 3 # 

© 1 «&7k 1 4 n 1 i;^iU:o ibtl/;PCRSfGS^tl^B a 
1 I&tfNco ItSftU Ctlb^-B a 1 IStfNco ITHk 
tSCilCiDlULfcy^X? F h A T R 5 H v a/CVI DE 
C (Ba 1 I/Nco I) i;|AL ±& S8£?iJ £ L <> 

lEL^mn^^-t h-/^ 7. I K*hATR5Hv f/CVI DE 
CSCFhATR5Hvg/CVIDECi^«Lto 75 X i Kh 
A T R 5 H v f/CV I DECi:^ttl5h h H -ft H It '< - 3 > 

*f" ©«[SEyij&a«jt**6t-*T $ yKEyii^e>cjffc/<-y a > " 

f " 7 i ;iE?iJ^E?iJff 5 7SO'5 8tC^to * 7° 5 X ~ 
FhATR 5 Hv g/CV I DE ClC^tnS t h M lb H & /< - y 

> " g " OTU KE?«J*E?lJ#^- 5 9 . 6 0 

(v) hhHtHi^-^ 3 > "h" Oil 
/< - y 3 > " h " liFR-i/t»;7'J>^)Sia-,T'<-^3> 

"a" OFR3^gijOt h!a#:Eb*©FR3{Ctg|L^i!!Lfco '< 
- 5> a > " h " (it h i/L#Z26827 (DDBJ. Van Der Stoep h , J. Ex 
P.Med., 177, 99-107, 1993) £ * <£> F R 3 K S & t Z tz *6 F R 3 
3 - Kt^y7^T-^2ifo^iL/:o /<- S> a > "h" © F 
R - •> + v 7 U >yy7^7-F 3 ADS 6 1 ) (i -fe > 

X D N A le^J^rW L. F 3 A D A (i£3?lJ#-§- 6 2) Ii7>ft>7 
DNAE?iJ^f ^7^-03' -*JBtt 1 8 b p ©*BJilftI£ 

?>j * w -r s c 

F 3 A D S &. t>' F 3 AD Ali Pharmacia BiotechfC J: *) O* 
»8ll$*i;fco PCRIi, KOD DNA^'J^-^' (SEEEtfrtt) 
£ ffl^. 1 0 0/z 1 OSlSI^^i: 1 jiM0FR-/t»;7'J>y 
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y7^7-F3ADSJt[FF3ADA^ftlfft5^ 1 "f o , 0. 
2 mM© d N T P s . 1. 0 m M © M g C 1 , N 2. 5 U © K O D 

dnaiu ? ftT*mttmmmz&m it 9 4 "cm 

T 3 0 *j> ffl . 5 0 °C iC T 1 # Pal . 7 4ti:tl^F^cDast^^;i/ 
5 IhHt ^ $ £> IC 1 0 Opmo 1 eO^Ui7'7^7-F 3 P r S 
&CFF3PrA^JO^., m J ? JU * 2 5 0ffofc, PCR 

ftfc «fc »J ftfl LfcD N AWrftZ 2 %©N u Sieve GTGT 
n - X ( F M C Bio. Products) ^fflUfc7#D- 

4 2 4 bpSODNAifr4ttt«7#o-7fr^H!IlRt)s 3 
tefi (m 1 / g ) OTE^^iLv 7 x y - ft. "7^7- ;u • 

o iSLf;DNA^x^ y -;l/TitK$ * © 3 # © 1 S£ 

7X1 4 // 1 tcjgfl? L /c Q it>a/:PCR S^M^r^I<£r B a 1 I S. O* 
Nco ItSIkU C ft £ £ B a 1 IRt/Nc o It'HttSCi 
iCcfc«9!J§S!!L/cy-5X~ KhATR5Hva/CV I DEC ( B a 

ii/ncoi){c*al. mmmm&mjz ttz 0 je l hew4w 

t4^7X; F*hATR5Hvh/CVIDECi*«Lfco ^ 
KhATR5Hvh/CV I DECCt^tl^t MHt H M 

/<-y a y "h" (o&i&mm'&.zftijti-t &t j mmn&m&im^- 

6 3 JC -t o * „ - 3 > " h " © T I J Eft @2 ?IJ gg ?ij # 6 

( v i ) bF !MfcH«S/<- 3 y " i - " j " ©#t^ 

y< - y 9 > - i » a o* - j - (iFR-i/f v 7'J>/fti:J:ot 
/<- 'J 3 > "a" © F R 3 £gij© t h *a#E& © F R 3 iCg& L ft 
SI L fc 0 — 5> a > " i " (it h U 9 5 2 3 9 (DDBJ, Manhei 
mer-Lory AJ. , unpubl ished)&5fe© F R 3 I: , >< — : J 3 > " j " (i 
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L 0 3 1 4 7 (DDBJ. Collet TA. £ , Proc. Natl. Acad. Sci. U.S.A. 
, 89, 10026-10030, 1 992) & & © F R 3 g & f -5 *6 F R 3 £ 3 
- Ft5^7^7-^2ifo^^L/; 0 /< - y a y u i " OFR 
-•^tv^'J^y^t-FSMMS CBS JIJ # 6 5 ) -fe > X 
D N ABE?ij<£W L . F3MMA (E?IJ#4|- 6 6 ) «7>f -lr>XD 
N AI£?iJ£W L. ^^^^-©3' 1 8 bp ©*B fifties 

>< - y 3 > " j " O F R - ■> t 7 7 y / , /^5'f 7-F 3 BMS 
(@5^J#-^ 6 7 ) ti-b V X D N Ai£?iJ£W L, F 3 B M A (@2?iJ# 
8) T > -tr > X D N A I£?iJ £ W L s /7>f7-03' - * 
JS«18bpO*§ffiWE?«J*W-rSo F3MMS. F3MMA. F 
3 BMSSitfF 3 BMAti Pharmacia Biotechfc J:«9^-fi£S.O'i{t®J 
tStliZo PCRfi, Ampli Taq Gold (Perkin-Blmer) 1 0 

0 n 1 (D KJfom&ifelz 1 ^M©FR-->t v 7 u y 5 4 F 
3 M M S i F 3 M M A N XiiF 3 BMSiF 3 BMA^€Hftl5 
/( lfo, 0. 2mM©dNTPss 1. 5 mM©M g C 1 2 s 2 
. 5 U ©Ampli Taq Gold££fr&#Trigtt«Wift£i£JflLT9 4 °C 
teT3 0f*|IIU 5 OtlCTl^S, 7 4 °C i:t 1 #ffiJ©a&U->f * 
;U 5 [hHt ^ > ^ICI 0 Opmo 1 eO^SISy^'fT-F 3 P r 
SRtfF 3 P r A £ ft] ;i . JS| £ M. & V 4 t )\s £ 2 5 IhI fr o «, 

PCRffitC«fc9i*«LfcDN A ©r£r£ 2 %©Nu Sieve GTGT # u 
-X (FMC Bio. Products) ^ffl^/;7*'u - xy;Ha»lia ^) 
#j§tLfc 0 4 2 4 bpI©DNAIrK-^tftS7#o-Xfr^fi) 

wo, 3f&« (m i /g) oTEisftiL, 7 x. j -jumth, 7 x 

iiL^c »«8 L D NASri* y -7U-e&l8$ ^ © 3 # 

© 1 S £ 7k 1 4// lJc^^L/Co ibtlfcPCRSfbl^i^Ba 

7 6 
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1 I S. N c o I 7? ffi it L . £ ft & £ B a 1 I S. N c o I T* M it 
t^CiiaOiiLtr^Xi KhATR 5 Hv a/CV I DE 
C (Ba 1 I/Ncol) ClAL, &&&m&1kfe L tz„ 

IE L ^BeyiJ^Wt-S ^5 X $ Kih ATR 5 Hv i/CVIDE 
CfttfhATR5Hv j/CVIDECi'*«Lfc, :/ ^ X $ K h 
ATR5 Hv i/CV I DECC^in^t FSIkHi^'-^a > 
"i" O^SSe^JRC/^ffC-r 57 5 ^ ®E?Utt 3 > " 

i " 7 ^ y KEyiJ&K 6 9 7 0iC^t" o £ /c . T'-? X $ 

F h A T R 5 H v i/CV I DEClc^£ft£fc h Mit H II - i? 

3 > "j" o*«aeyiis.y f *f*t-s t 5 y KEyijtt e>o f ic<- y a 
> " j " ©7 $ y ^S5?'j^ie?ij#-§- 7 1 &tf 7 2 {c^^- 0 

( v i i ) t h- SHbHM'<- a > b 1 " R " d 1 " (Dffim 
/< - y 3 > " b 1 " S. O* "d 1" (iFR-->t77'J >^Si;J; 
0 T ,< - y g y - b - & « d » © F R 2 £ glj © t r- i * © F 

R2CliLftiL/;o t r-itftP01742 (SWISS-PROT. Cunningham 

BA. £ , Biochemistry, 9, 3161-3170, 1970) fi^OfcOlcl^t 
2>tzt!>, FR2*3-KtiDNA77-f7-*21ftl!Lfco F 
R - y + 'V 7 'J > ^ * ^ - F 2 M P S (E5»J*-f- 7 3 ) t2 -tr > X 
D N AI£?iJ£W L. F 2 M P A (BB^J#-f- 7 4) li7>ft>XD 

coT2 2 IlCfBa 1 I ©fgfaiE?IJ£ S o 

F2MPS. F 2 M P A li Pharmacia BiotechJC iO^lK&O'ffi 
iH £ ft /c o F2MPSiF2MPA^7--;^t, EcoT2 2 

ISD'Ba 1 I T ^ i t L o Cft£EcoT2 2 I&tfBa 1 I T 
?B ^b-T S C i JC J; »J gg IS! L 7^: ^ 5 X 5 KhATR 5 Hv b/C V I 
DEC (EcoT2 2 I / B a 1 I) SO'hATR 5 Hv d/CV 

IDEC (EcoT2 2 I/Ba 1 I) icagA L. it fi E ?'J £ & j£ 
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L/co IE L ^ IS^iJ * m-t £ -5 X $ K£hATR5Hvb 1/CV 

1 DECSt/hATR 5 Hv d 1/CV I DECi^Slto ~f 7 
x = KhATR5Hvb 1/CV I DECl:ttn5t MHfc H fl 

'<-i?a> "b i" ©i&s@eyij&.tf *t js-t s t ^ y s?ie?ijte zzfiz 

'<-is a > - b 1 " T S y »BeyiJ*iEyiJ*-f- 7 5 &tf 7 6 ICTto 
£ , 7"7X; FhATR5Hvd 1/CVIDEClcfttlSh 

MHtHSj|'<- ^ 3 > "dl" ©*S2£EyiJ&tfS*£-r ST S y 
^I^^^C^'-y g > " d 1 " © 7 i y KE^IJ * E?IJ #■*§• 7 7 &. 

7 8 {Ctj^ o 

( v i i i ) t M{kH^/<-y 3 > " b 3 ** S. " d 3 " © « 
ft 

/< - g > "b3" SO* " d 3 " tiFR-->t»;7'J^^Si;J; 
o T '< - V s 3 > "b" & " d " © F R 2 £ gij CD t b iitft: e& * © F 
R 2 ClU Lfpgl L fzo t bia;ftZ80844 (DDBJ. Thomsett AR. t> , 
unpubl ished)&3fe© FR2{cM^fSfci6. FR2^3-FtSD 
NA^7^?-^2if^^L/:„ F R - •> + v 7 'J > X < ? ^ - F 

2 V H S (E^J#^- 7 9) (i-t? >X D N AI5?iJ£W L, F 2 V H A 
(ie^i#-t8 0) tt7>f-b>7DNAE?iJ*tt5. £ . 5^ 

{-IB ft tt E7U £ *! L . MSl:liEcoT2 2 I K. O* B a 1 I © IS 
«E?iJ*ttSo F2VHS. F2 VHAIi Pharmacia BiotechiC 

F2VHS<!:F2 VHA^7--;l/$t, EcoT2 2 ISlfB 
a 1 I -emit L fco C ft£ EcoT2 2 ISO'Ba 1 I -caHfc-$" 5 
Cii:J:DiiL/:^7X; FhATR5 Hvb/CV I DEC ( 
EcoT2 2 I / B a 1 I) Rtf h AT R 5 H v d/C V I_D E C 
(EcoT22 [/Bal I) CIAL ±&*@E?iJ L . IE 

U>EJII*tt577X; K£hATR5Hvb 3/CV I DEC 

7 8 



WO 99/51743 PCT/JP99/01768 

S[FhATR5Hvd3/CVI DECi<^«U:o ^7X; Fh 
ATR5Hvb3/CVI DECCtttlSt H Mit H «{/< - ^ a 

> - b3" ©^sse^jRo*5*^;-r 5 t ^ y ®?@e?ij/i: t> o'jc/<- ^ 3 

> " b 3 " T i J mmn^W^n^r^ 8 IRC/8 zi^to * r 
5Xi KhATR5Hvd 3/CV I DECi:titl5h h 1Mb H 
«/<-^b> "d3" ©^SBEyiJROfjkt^-r £ T S 7 BfcEyiJtt £ 
l:/<-i>a> 'd 3" ©7 5; &E?lJ£EJIJ#-*§- 8 3RC58 4 {Ctf 

-To 

(2) t hwitfcfc Lm vmmvmm 

( i ) /<- y a a " 

t hI{tATR5ft#L«*s PCRftiaSCDR-r^f 
4 > ^(C J; <9 ft 88 L fc„ t htft#Z37332 (DDBJ. Welschof Mt>, J. 
Immunol. Methods, 179, 203-214, 1995) £ * © 7 U - A 7 - * 
£Wli-<5 t MHtfttt Lift 0<- 3 >" a " ) a£>Kl 7 

*CPCR7"7^-^ffflU:. 

CDR-^77f^ > -< v - h 5 L v 1 S (E?lJ#-¥ 8 5 

) h 5 L v 4 S (E?iJ#-f- 8 6) (i-b>XDNA S£?IJ^. C D 

R/77f^>/y^7-h5Lv2A ( Se ?IJ # -5f 8 7 ) . h 5 
L v 3 A (E^JS-^- 8 8) Rt>' h 5 L v 5 A (E?U#-^ 8 9) (17 
>f -fr >XDN AE^il^f ^-■/^^^-©M^i-2 ObpOffl 
M^I^'J^Wf" & o ^9!7'7'f7-h5LvS (E^iJ#-^9 0) S. 
O' h 5 L v A (E?lJ#-f- 9 1) «CDR^77t0^7^- 
h5Lv 1 S&tfh5Lv5At*tB^-*ft4o C DR-7 
77f^>^77'f7-h5Lv 1 S. h 5 L v 4 S . h5Lv2 
A. h 5 L v 3 A . h 5 L v 5 A v h 5 LvSRtfh 5 LvAli P 
harmacia BiotechJc£-j£s ft SS! £ Sft L 0 

PCRgili, 1 0 0 // 14"IC1 2 OmM Tris-HCl ( 
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pH8.0).10mMKCK6mM (NH< ) 2 SO< , 
0. I % Triton X - 1 0 0 s 0. 001% BSA. 0 
. 2mM dNTPs ( d A T P , dGTP, dCTP, dTTP 
). 1 m M MgClzs 2 . 5i-'? F0KOD DNAl'J^ 
■5 — tf (S^tfrfc) . 5pmol eOCDR/77fo^7-f 
7-h5LvlS^ h 5 L v 2 A. h5Lv3A, h 5 L v 4 S . 

PCRIiDNA Thermal Cycler 480 (Perkin-Elmer) &ffi<vK 
9 4 °C(CT 3 0 5 0 °CiCT 1 7 2 t (CT 1 ^flOfi^ 

1f^?7l'£-5lHHT9Ci:(£J:*K 5*OCDR^77f ^ > ^ zf 3 
* ^-&T -te >zfJULtz 0 C©SJft*ffi£r7£{Cl 0 0 pmo 1 e<Dft. 
SB 7 5 ^ v - h 5 LvS&.tfh 5 L vA^fti, 9 4ti:t3 0 fcl> 
Pal. 5 2ti:Tl»ISI, 7 2 °C (C T 1 9t ffl O 2&J"£ * -f * A> * 3 0 IhI 
IfKiCJ:^ 7t>7*^LfcDNA»)j-4«IL/l:. 

PCRR^I^t^ 3% NuSieve GTGT 77* p - X (FMC BioProduc 
ts) ^ffl^/;7^P-xy;H^*ll:J;i5^iL, #j 4 0 0 bp 
SiDDNAWrii^r^^^-ST^o-XK-^tO^tBLfco T if n - X 
>t £ 7 x y - ? p a 4wU A ffl ft L . DNA©rK-£^y- 

/UftUJciJ: 0 0JR Lfco ©iR LfcD N A»rtt£flHj|Sl*&S p 1 I ( 
Sffiift) &tfB g 1 II (3=t «5 3 7 °CT? 4 ^Hm-fbLfeo 

CO^'fbffi^®!*^ jl y - )V S. cf * DD*;l/AfitB Ls DNAgff 
Jt £ jl ? y - ,t/-eft js $ it tz TE 1 0 u 1 icfefflLtzo ±f£© 
LTfiiSiL/cb h "M-fbit^ LIS VfSJ££ 3 - K"T Sitte^S- 
ttSp 1 I-BgIII D N Aifr i S p 1 I&O'Bgl IIT'^ 
fair & Z t <k <0 mM L tz C V I DEC^H-^DNA?^"- 
•> 3 v hve r. 2 (^Sit) U 1 6 

°CT? 1 B#|yj5Jfi;3 tlM L /Co 
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:oj|SS^t^^ilJMi o 9 =i v f 7=- > h iifflflS ( — y # > 

- > ) i o o ul i {c to „ >k_t -c 3 o & rsk 4 2 °c iz x i # mm 

i5[i^ 3 0 0 ul 1 ©Hi-Competence BrothC— >y ^ > x - > 
) £#D;L3 7 'C {d T 1 NrPal >f > * a. ^ - h L tz'&^ 1 0 0 g/m 
1 L B A^*gifc±{;: ,1 (DXmmZ * £ . 3 7tl:t-g^> + 

ife 3 m 1 T 3 7 °C{CT-#£i£* L, ^ ft ® # ^£ Q I Aprep Spin PI a 
smid Kit (QIAGEN) &m^XZf5 X i KDNA^iULfco 

75 X i F*OcDNA3 - FM^©i£gge?'J£Dye Terminator 

Cycle Sequencing FS Ready Reaction Ki t (Perki n-Elmer) ^-ffiV* 
. DNA Sequencer 373A (Perki n-Blmer) id J: «9 & £ L 0 
ffl7 , 7'f7-HrMl 3 Primer M4 (±Mi£) &.tfM 

1 3 Pr ime r RV (S?Si£) M^fr©J&*lS?iJ£ 

mm-? h z. tizj: o wzmztefe l tz 0 c © t h mitfcw l m v^i^ 

£ =J - K-T U 5' -#]JC B g 1 [I^f^@e?iJS.O*K 

o z a k I£?U\ 3 ' -#JIC S p 1 I sgf&IS?iJ£i#o-7' , 5 x ~ K* h 
ATR5 L v a / C V I DECi#«L/; 0 b h M 4b L H '< - 2> a 

>" a" ©±ssie?ij cat m-? & r i j m&-£t>) ^@e^ij§^- 9 2 
^to £ /c , '< - : j b > " a " © 7 i j iese?ij & mm 9 3 ic ^ 

to 

( i i ) y<- : J 3 > " b " RCJf " c " 
/< - y a > " b " & Of " c " * N /< - 5; 3 > " a " © F R 3 £ B 
& (FR-i/t«;7'J^) -T 6 C £ ic J: *5 fp Si! L fz „ '< - i? a > 
"b" iCtefc hta^S68699 (DDBJ, Hougs L t> , Exp. Clin. Immunog 
en et. , 10, 141-151, 1993) S*© F R 3 3 > " c " iz 

«t r-£t#P01607 (SWISS-PROT, Epp 0 b, Biochemistry, 14, 49 
43-4952, 1975)&5fe© F R 3 £ % tl ? ft & m L tz 0 
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s< - 'J 3 > u b" OFR3^3-Ft4^7^7-F3SS (IS 
?|J## 9 4) t F 3 S A CmmW^r 9 5) , *i^tt/<-5>g> " 
c" OFR3*3-Kt5^5'f7-F3RS (BE?>J#^ 9 6) i 

f3ra cmmm^Q i) ^^^uzmm^umm^^ M^^ty 

Ei*Kpn I&t/Ps t IOl8«fi5lj*ft4. F3SS. F3 
SA> F3RS. F 3 R A li Pharmacia B i o techd ^fifc % ffiSH^S 
StLtZo & 1 0 Opmo 1 eOF 3 SStF 3 SA, *5^liF 3 
RSiF 3 R A £ 9 6tl:T2»P B 1, 5 0 t Ct 2 ^S&lt 5 C 
t JC«fc 9 T- - U -fcK 2*«DNA»rit*^l!Lfco 

Cft£ 2 *«DN AWf^-*fMIB»*K p n I IC«t 0 3 

7 ICT 1 BtlB?H^bLs *^T«4R»* P s t I (Sfit) i;J:f)3 

7 tT i n mmit l m itm&m * -? x y - ^s.z>* ^od*;^ 

/Co 

K h A T R 5 L v a / C V I D E C * WH»* K p n I 
C^Sife) {ci t) 3 7 °C-e 1 iSRUflMt U P s t I 

ia*) 3 7 °c-e l B#H?8 4t L/c 0 flMbffi£&* l . 5 % 
NuSieve CTGT # p - X (FMC BioProducts) ^ffl^fcT^'n-xy 
)\yn.%frW}K& K> KM L, m 3 0 0 0 bplODNAlK-^tWt 

a ij-wl/ Atfttfj Ls D N A WrJt£ i * 7 $ TE 

fC & M L tz o 

±15© J: o IZ Lxmm L tz'<- *J a > " b " & S ^ ii " c " OF 
R3*3-Kt8KpnI-Ps t I DN AlfriK p n I &(/ 
Ps t ITSIl:tKiia!)FR3^ISL/:hATR5Lva 
/CVIDEC<H-^DNA7^y-y 3 >+ y hve r . 2 
(Sli) £ ffl lltCl^lCttM 6TITll$lig£j&£-tbiii|& 
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L tio 

COilSI^tl^^lI J M 1 0 9 zj y t° r 1/ h Ml®, (—ytfis 
5> - >) l o o u l izlmx.. 7K±i? 3 o ftm. 4 2 °c i;t i ftmifr 
iUo ifc^T? 3 0 0 ul 1 ©Hi-Competence Bro th( — y > i? — y 
) £ ft] 3 7 1 ^f H 1^ y^^^- h Lfct, 1 0 0 jug/m 

1 L B A «^iSit&_k{w C ©*fl§^£ii; # s 3 7tict-^^f 

i3 m 1 t 3 7°C(CT-^^#L. »#H#^ &QIAprep Spin PI a 
smid Kit (QIAGEN) ^ffl^ty^X; KDNA^iULfco 

^5X; K4>® c D N A a - K<S«© tSSEyiJ * Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perkin-Blmer) 
. DNA Sequencer 373A (Perk i n-Blmer) J;: <£ «2 & 5£ L <, W.W&'fc 
ffl7*7^ v-i LTM13 Primer M4(^fSjt) £.0^13 Primer RV(^ 

Sit) mjjfavt&mmm&mmi-z z. t k <t t> be^j*^^ 

L> o 

C ft £ fc h mit ift^ L - *J a > "a" ©FR 3 ^IiLf;^< 
- ^ 3 > "b" * €> U fct >< - V s g > "c" ^3 - KtSlfiT^t 
tt^7X; K**ttfnhATR5Lvb/CVI'DEC, h 
ATR5Lvc/CVIDECa«Lfco ? i? X i K h A T R 5 
Lvb/CV I DEClC^^tl^b MfhLi'<-^ 3 > " b " © 

j Kie?ij^geyij#-^ 98.99 \z.^-$-* £ / Cs y^xj f h a t r 

5 Lv c/CV I DECCtlftU h M ft L l£ /< - >» 3 > "c" 

©^^se^ijs^^js-r 5 t ^ y ^lejijfe j:?>'/<- V s 3 > M c" ©t 

$ J l 0 0 fccfc rjf 1 0 l ic^-To 

( i i i ) /< - *J 3 > " b 1 " S. a* "b 2" 

^ a y "b 1 " Rtf " b 2 " £ N /<- 3 y - b " © F R 2 
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*W.m-? § C tiz£tO fpfi! Ltz 0 A - if g y - b 1 " l;(it h 
S65921 (DDB.K Tonge DWt>, Year Immunol., 7, 56-62, 1993)^3?: 
© F R 2 * % /<- ! J a > " b 2 " Ciit h ia#X93625 (DDBJ, Cox 
JPt>, Bur. J. Immunol. , 24, 827-836, 1994) A SfeCD F R 2 £- -fc n^* 
tl^ffl L /Co 

/< - 3 > u b 1 " OFR2^3-Ft^^7-F2SS ( 
E7»J#-^ 10 2) t F 2 S A (iEJiJS-Sf 103), 
3 y "b2" OFR2^n-Ft^7^7-F2XS (£fll#-^ 
1 0 4 ) t F 2 X A (BE?iJ#-5§- 1 0 5 ) tt 51 1 * (C *B Jg #j E ?IJ £ W 
L. M$Sf-$'JPgHs$l A f 1 IIS.O'S p e I OB«E5iJ*Wt5o F 
2SS. F 2 S A n F 2 X SSO'F 2 X A (4 Pharmacia Biotechlc 
£ <9 J& £ tl tz o & 1 0 Opmo 1 eOF2SSiF2SA, & £ 
^ (4 F 2 XSiF 2 X A £ 9 6ti:t2^S, 5 0 °C JC T 2 # Pb^ to 
It5:i(C<tt)7--'J > $ 2*|«DNASffM-^f^SS?L^ 

o 

Ctl£ 2 #«*D N A Hff£-£$ijPg@lS!t A fill (SfSat) S. S p 

e i a^mm.) 3 7 °ct 1 BtfaaNb Ltz 0 mitm^m^y * 
tsittzik^ t Eizmmttzo 

7°z> X i KhATR5Lvb/CVIDEC**||PB»*Af III 
(^Mift) S. O' S p e I (S/SJi) tc X <0 3 7 °C T 1 B^rfflflHh L 
o ?g<ba^4ft* 1 . 5 % NuSieve GTCT iS a - X (FMC BioProducts 
) WcT ifu - X y ^m^ac«>(C«k & ^|L, |!) 3 0 0 0 bp 

S©DNABrfr«rttt*7jyo-7M-*t!I*)mLfco T # d - X 
^•^•7 i ; -yl/RO'^ d d twl-Atitii DNA iff it £ * y - 

±f5©«t •5l:LTiSSLfc^'-i?3 > " b 1 " £> 3 ^ (4 " b 2 " 
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©FR2*3-Ft5Af 111-Spe I D N A ®f ft t A f 1 II 
S.O'Sp e IT?Sftt4:il:J:t)FR2*BiiLfchATR5 L 
vb/CVIDEC^M-^DNA^^-fH^+y hve r 

C.©ii*§ffi£-4&H&;*:»EJM1 0 9 □ >h"r> hiSS (^.. y ^> 
v 5 - > ) 1 0 0 u 1 IC J]Q x. „ 7fc± T? 3 0 # |Hk 4 2 °C (C T 1 # ffl ft 
lL/:o ft^T 3 0 0 # 1 CD Hi -Competence Bro th(^ y *tf > — > 
) £ #0 3 7 ttCT 1 1^11^ h Lfct, 1 0 0 # g / m 

1 L B A«^it!l_hi;: d (D-Xmm^H 3 7tlCT-^^>4 

h LT^iiiifei^^i/c 0 c omnfrmfc* L B Aig 

i4m 1 t3 7^Clc-c-&±SftL. B ft B # 6 Q I Aprep Spin Pla 
smid Kit (QIAGBN) l^T :/ 5 X S FDNA^iSLfc, 

7 5 X f- K4»© c D N A a - K««©tt3££?iJ£Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perkin-BImer) £rffl l> 
n DNA Sequencer 373A (Perk i n-Elmer) IcitJft^ Lfc, g£?i]&^ 
m Zf 5 >f v - t L TM13 Primer M4(^gig) £.r>'M13 Primer RV(^ 
Sit) «rffltK W#ffl©£*E*J£*«r« d £ K «fc t>E*J*«fcJt 

:tlbh h!ftSftLiA-i; 3 > "b" ©FR2£fi&Lfc/< 
- S> a V "bl" * S l»Mi/< - y a > " b 2 " <£• 3 - Kf 5 itfi^ 
^7X; K£ *ft**n hATR 5 L v b 1/CVIDE 
CRtfhATR5Lvb2/CVIDECi*«Lfc, K 
h A T R 5 Lvb 1/CV I DECC^tnSk h- SMb L |g - 

3 > " b i " © m&m&i s. o'*f it>f <s t $ y s^e^is. # '< - 3 > 

"bl" 7 ; 7 »EyiJ^E^j#-f- 1 0 6 R O* 1 0 7 tit, * 
7 5*^ KhATR5Lvb 2/CVI DECICfttlU b M-fb 
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Lm'<-ifa> "b2" ©mSSS JiJ &. If ~t & T i J ®g£?ij &. Zf 
/<- a > "b2" 07;7 KE^J^iE^JS-^ 1 0 8 25. Zf 1 0 9 iz 

(3) t h mitiiifccDmm^ * ? -corns* 
(i) t bmitumt + ^ 3 Lmt<Dm.&it 

H II V ffi.i$L % & t* Zf 3 * ~ KhATRSHv a/CV I DECS- 
Nhel&lfSal I T'ffi it L . h MftH*V««©c DNAi 
K-£0JRU chATR-SOTSy^^U'^H-, chA 
TR5/N5KG4 P^Nh e ISO'Sa 1 I I:t«{ht5 Ci C 
i^SLf:chATR5/N5KG4P (Sal I/Nhe I) 
I^IALfco :UTf^IL/:y7X; K£hHva-chLv/ 
N5KG4Pi^«Lfco 

HlVi«^ft^7X; FhATR5Hvb/CV I DEC^ 
NhelSO'Sal I TftfHt L. t M^bHi VHt© c D N A»f 
K-SrEJRL. chATR-5tt#ii^7X; K^^-, chA 
TR5/N5KG4 P £ N h e I &. S a 1 I iC T M \l ~t Z> Z. t JC 
J:f)ilSltchATR5/N5KG4P (Sal I/Nhe I) 
l-^AL/co :? Ltf^lLfcy^X; K£hHvb-chLv/ 
N5KG4P^«Lf: 8 

HiVfli^tti^^Xi F h A T R 5 H v c / C V I DEC. 
hATR5Hvd/CVIDEC&C/hATR5Hve/CVID 
ECiNhel&tfSal I TflMfc L. h h tMt H « V c D 

N Airing 01R L, chATR-5K»fi^7X$ F^^-, 
chATR5/N5KG4P£Nhe ISO'S a 1 1 ICtSlktS 
:iia*51iL/:chATR5/N5KG4P (Sal I/Nh 
e I ) JC^A L tz 0 Co LTfFM Lf:^7X; K£ h H v c - c h 
Lv/N5KG4 P. hHvd-chLv/N5KG4 P &. t>* h H 
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ve-chLv/N5KG4 Pi^«L/: 0 

HiViii^ty7X; F h A T R 5 H v f/CV I DECS. 
£>' h A T R 5Hvh/CV I DE C^Nh e ISD'Sa 1 I ffi it 

l. t hm^kHii vmrno c d n Amn^^iR l. c h a t r — 5 

fct&fS^^X^ K ^ 7 * - , chATR5/N5KG4P4Nh 
e I SO'S a 1 I icT^Hk-rSC £ fc J: ^IfgSJL*: chATR5/ 
N5KG4P (Sa 1 I/Nhe I) Km A L/: fl LTf^UL 
tzzf3 7.1 FihHv f-chLv/N5KG4 PXtfhHvh- 
c h L v/N 5 KG 4 P i^^ Lfco 

HMV^M^^^ii-y^XS K h A T R 5 H v i/CVIDECS 
C/h ATR 5 H v j / C V I DEC^-Nhe I &. O' S a 1 ITljk 
L. b M^H«IV<fi«OcDNAifr*lslJRLs chATR-5 
irLtt-^my 7 7 i b* s< 7 ? - , c h ATR 5/N 5 KG 4 P^rNh 
e I & S a 1 I CTfgfttSCilUOHISLfcc hATR5/ 
N5KG4P (Sal 1/NheI) KM A L o C 9 LTM L 
K & h H v i-chLv/N5KG4 PStfhHv j - 
chLv/N5KG4 Pi^gLfco 

H IJi V fiiilfc £ ^ t; 9* ^ X ^ KhATR5Hvb 1/CVI DEC 
&.tfhATR5Hvd 1/CVIDEC^Nhe IR[fSa 1 IT? 
mitt, t MjtHi VM^O c D N A®rtt£[Hli& L, chATR 
- 5 ia&fSSlT 0 ? X S K< 7 7 chATR5/N5KG4P£ 
Nhe IS[fSal I IctHhtS d £ IC J: 9 PIS' L/;chATR 
5/N5KG4P (SaM/Nhel) iC^A L/c 0 C 9 LTfP 
§!? L f c 9" 5 X $ F^hHvb 1 - chLv/N5KG4 PSl/hH 
vd 1 - chLv/N5KG4 P t$t&Ltz 0 

(i i) t bmitLM * v urn 
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ttit-eh biHb!a#£f£3t$ it h z. t \z. «t k> s t h m it l fit © w fs 

?=> 7.1 FhATR5Lva/CVIDEC, h ATR 5 Lvb 
/CVIDEC, hATR5Lvc/CVIDEC, h A T R 5 L 
vbl/CVIDECs hATR5Lvb2/CVIDEC^$IH 
H^B g 1 II C^jgit) StfSpl I (Slil) C<t!) 3 7tT2 
~ 3 ttMflgfl: LtZo ffi1im<&®& 1 . 5%^;li2% NuSieveG 
TGT 77"' n - x (FMC BioProducts) ^ffi^f;7^fu-xy;HM*l 
Iw «fc *5 53- ffl. U Iil4 0 ObplCDN A $r)t €> T tj" o - x 

ajL. d n a mK&x- 9 j -fr-z&mts *ttz'&. t e icmmLtzo 

£trS pi I - B g 1 II D N A 8fr Jt* £ S p 1 I SlFB g 1 IIT^ 
ltUchATR5Hv/N5KG4P*DNA7'fy-v/3>* 
•yhver. 2 (SM^)^fflV^^^6DM^r«Cf^^l6°CT'lBt 

*££M£-#j£*JJ§® JM1 0 9 n >h'f > h *fflfl£ (- y # > y - 
> ) 1 0 0 // 1 iC Jn ;L % *±T'3 o ftm. 4 2°C!;Tl^f B l#iL 
tz 0 ft^T 3 3 0 0 1 © Hi -Competence Broth(— % 
in 3 7ti:tmFHlO^^-Hfc^ v 1 0 0 # g / m 1 
L B AS^iS*&±K d O^il^i 3 7°Ci:t-^^ > + a^ 

Z.<DMm&&fc 1 & L B Aigift 2 5 0 m Uf;(i 5 0 0 m 1 T3 7 
°C JCT — L, £>Plasmid Maxi Kit (QIAGEN) & ffl 

^ty7X; FDNA^ilLf; 0 C tl t> + ^ 7 Hi <!: t M-ltL 
18*3 - Kf & Ate^&^A L/:7"n i K^^n^ft c h H v - 
hLva/N5KG4P. chHv-hLvb/N5KG4P. c 
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hHv-hLvc/N5KG4P. chHv-hLvbl/N5K 
G 4 P&tKc hHv-hLvb 2/N5KG4 P t$t%Ltz 0 
( i i i ) t bW.4tHm t t h litLiOl^t 
HiVit^^^yvX; KhATR 5 Hv a / C V I DEC5: 
Nhe I RO'S a 1 I T$Ht L. t h ilHfc H II V $Bi§£© cDNAl 
K-^rlHliRL. t M^ATR-5^ftL|A'-^ 3 > " a - c D N 
AOE?iJ^^t^7X i KchHv — hLva/N5KG4 P N 
he I &. t>* S a 1 I KTJBftt S C i f:«k 5 «fi Lfc h L v a / N 
5KG4P (Sa 1 I/Nhe I) Jc^A L/c 0 d^LTffcKLfc 
^5X; KBHva-hLva/N5KG4Pi^Lfc, 

H lj£ V fg*£ £ ^ t? ^ 5 X ^ FhATR5Hvb/CV I DECS 
CfhATR5Hvc/CVIDEC^Nhe ISlFSa 1 1 ~Z?fft4k 
U t hSHtHii VfiliiS© c D N AKff^^HiR L. t MftATR 
- 5 $L & L iM. '< - s > "a" cDNAOSe^J^^iry^Xi K c 
hHv-hLva/N5KG4P£Nhe I & S a 1 I IC T 8Hb 
t5Cilci0 1iL/;hLva/N5KG4P (Sal I/Nh 
el) fc#ALfc 0 :UTf^lL/;^7X; K^hHvb-hL 
va/N5KG4 PRtfh H v c - h L v a/N 5 KG 4 P £ ift £ 

H«V««?rt6^77S F h A T R 5 H v b/C V I DEC. 
hATR5Hvd/CV I DEC&^h ATR 5 H v e/CV I D 
E C & N h e I & S a 1 ITijfcL, t M<tHiVi)|0 c D 
N A&rftZ®®. L> t hHUTR - 5 ifctf: L - S> 3 > " b " 
cDNA©E5"J*^t?y7X5 KchHv — hLvb/N5KG4 
P £ N h e I £. t>* S a 1 I ttfifttS C i i:«t ♦) W« Lfc h L v 
b / N 5 K G 4 P (Sal I/Nhe I) CfALfco C^LTfP 
MLtzZf^ X i F4hHvb-hLvb/N5KG4P, hHvd 
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-hLvb/N5KG4 PSt/h H v e - h L v b/N 5 KG 4 P 
t ft £ L /Co 

HiVi^^tt^77; F h A T R 5 H v f/CV I DEC. 
h ATR 5 Hv g/CV I DEC&.t>*hATR5Hvh/CV I D 
EC^Nheia^Sal I T8Hb Ls t t* 3UfcH0l Vfi^O c D 
N AWftf-^HUR L> t FHUTR-5 ftft: L#'<- a > " b " 
c D N ACE^I^tt;/^ X ; F c h H v - h L v b/N 5 K G 4 
P £ N h e I &. S a 1 I CTffi^tS u ii:<k Oil!! Lfc h L v 
b/N5KG4P (Sal I/Nhel) (C#AL/; 0 C 9 L T 

F^hHv f-hLvb/N5KG4 P % hHvg 
-h L v b/N 5 KG 4 P&.t>'hHvh-hLvb/N5KG4 P 
t ft € L tz o 

HiV«^tt^77; Fh ATR 5 H v i/CVIDECR 
tfhATR 5 H v j/CVIDEC^Nhe I&f/Sa 1 I ft 
U t MHbHIS VMS© c D N A$rtf-£lH]i|X U t FSjkATR 
- 5 tnu f*: Li^'- 5? 3 V "b" c D N A © £ t? 7° 3 X i K c 
hHv-hLvb/N5KG4P^Nhe IRtfSa 1 I fc T ^ -ft 
t^:ii;J;!)IISLf;hLvb/N5KG4P (Sal I/Nh 
e I) ClA^wo :HtftlU:^7X; F^hHv i - h L 
vb/N5KG4 P £. O' h H v j - hLvb/N5KG4 Pi^^ 

H«V®«*tt?y5X; KhATR5Hvb 1/CV I DEC 
RO'hATR5Hvd 1/CVIDEC^Nhe I S. S a 1 IT 

i^i, t h mitum vmmcD c d n Affix*®®, l. t 

T R - 5 ffif* L $M '< - ^ 3 > " b " cDNAOie?iJ^^t^77; 
FchHv-hLvb/N5KG4P*Nhe ISO'S a 1 Ilct 
#Hb^" £ CilCiO PS!! Lf;hLvb/N5KG4P (Sal \ / 
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Nhel) i:*AL/: 0 Z. ? LX ftM L tz? ^ X i FthHvbl 
-hL v b/N5 KG 4 PSJ/h H v d 1 -hLvb/N5KG4 

h m v mm & # tt -? -5 * $ k h a t r 5 hv b 3/cv 1 dec 

5tfhATR5Hvd 3/CV I DEC^Nh e IR[fSa 1 I 7? 
#HbL> t bSMtHSI VSStt© c D N A »f ft £ 13 JR L. t H^kA 
T R - 5 trite L m '< - ! J 3 > " b " c D N A CD B£?iJ £ ^ t? 7 => X $ 
KchHv-hLvb/N5KG4P&Nhe I&tfS a 1 I let 
Sftt5Cil:«kUHl!!LfchLvb/N5KG4 P (Sa 1 1/ 
Nhel) i:4Atfco c 9 Ltf^I Lty7 X i K* h H v b 3 
-hLvb/N5KG4 PS^h H v d 3 - h L v b/N 5 KG 4 

H # V ® « & ^ tf r ? X S FhATR 5 Hv b/CV I D E C £ 
Nhe IStfSa 1 I t^ftL, t H<kH«V««0 c DN A(r 
>i-*lHliR L> t h SHb A T R - 5 L «|/<- S> 3 > " b 1 " 

" b 2 " cDNA<5E3»J**i;y5X; KchHv-hLvbl/ 
N5KG4Pa.tfchHv-hLvb2/N5KG4P£Nhe I 
&. S a 1 I i:t?lfttSCi(;J;f5i$!Lfch L v b 1/N5K 
G4P (Sal I/NheI)S.O'hLvb2/N5KG4P (S 
a 1 I/Nhe I) i:|ALf: 0 : HTft!l!Lfc^7X ; K £ h 
Hvb-hLvb 1/N5KG4 PR[fhH v b - h L v b 2 / N 
5KG4 Pi^gLfco 

H^VMS^tt^^X; FhATR 5 H v i/CVI DEC^ 
N h e I &. O* S a 1 I T'SftL, t h IHb H 18 V ffi#© cDNAI 
M-^mUX L t h IHb A T R - 5 L %k'<- *J a > "b 1" & 

" b 2 " c DNA©ie?iJ^tt?7 , 7 7 ; KchHv-hLvbl/' 
N5KG4P&t>'chHv-hLvb2/N5KG4 P £ N h e I 
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RO'Sa 1 Ii:tfiftt^:t[;i»3ilL/:hLvb 1/N5K 
GAP (Sal I/Nhel) Sa'hLvb2/N5KG4P (S 
a 1 I/Nhe I) L /c 0 C o L Tf^M L tzzf ? X * K£h 

H v i — h Lvb 1/N5KG4 PSt/hHv i-hLvb2/N 
5KG4Pi^SL/: 0 

(4) COS-7|ffllia'\Oh7>X7x^-> 3 > 

^1^77; c o s - i mm~?-m®nzmmz-tttz 0 

111/^1^77; F^^-^Gene PulserSR 
(B i o-Rad) %m^X 5 h l/--> 9 VCJ:*) C O S 
- 7 ^HflSfcjgK^A L fc 0 PBS4=i:i xi o 7 iifflJIS/m 1 ©*ffllfe 
tlt^ 6 C O S - 7 jjfflflg 0 . 7 8 m 1 JC. 7*7 X $ K 
5 0 /i gi§l'ti2 1, 5 0 0V, 2 5/iFOfi 

tSCT 1 0 ^Pal©^}^©^ ^ P ? |<Dif,l/-->gJ/ftl 

£ tltzmmZ 5 %<D Ultra Low IgG* •> BSE Itn ft (G I BCO) 
5DME M^ife(GlBCO) iz iffl.L> 1 0 cm^|I*5^lil 5 c 
m^il^fflUTCO! O + i^-^-CteiU:, 2 4 B# Pal 
OSiCt, iS#±y*^K?II^* U mtzlzmMm®MR B C H o 

L < (i 9 6 B*RS!©lg*©SU ^S±«^-^fe, a^»«Jc«kOIIBll& 

( 5 ) ifLfcomm 

COS - 7aefla©^ft±»^e,©$t^©»a!!*AffiGel Protein 
A MAPSII^-y h(Bio-Rad) . £> 5 I, rPro te i n A Sepharose Fast 
FlowCPharmacia Biotech) &m^Tft ->tz a AffiGel Protein A MA 
PSII*>y h*fflHfc«f«tt* v h^WoteJl^-Dtft^Co rPro 
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tein A Sepharose Fast Flow&ffl ^ tz ffi M it 21 T <£> «fc 9 fc o tz „ 
1 m 1 © rProtein A Sepharose Fast Flow£- ij 3 A L . 1 

fc^Aiccos-? ific^ii^^jy? -< l/c^. i o mm. 

©TBSiaot^7A^ft^Lfc 0 j^ici 3. 5 m 1 © 2 . 5m 
M HC1 (pH3. 0 ) &m-t Z. t iz «fc -o -cmm L /ci/ttt®^ 
^5AJ:«9?§tiiL/co 1. 5 m 1 <D 1 M Tris-HCl (pH 
8. 0) C iCi oT^tU^^tpfn Lf; 0 

00 (amicon)£ffl^ fcPS^»a* 2~3HHt 
. TBSK^S-g&L. g^ffttc#7 1 . 5ml tTil Lfco 

(1) E L I S A K «fc £ ftMjg©j|ij5£ 
ft** SI m fflfe <D tz tb <D E L I SA^b - h &&.<D J; 9 K LXMM 

LtZo E L I S Affl 9 6 U - h (Maxisorp, NUNC) (D&ft&m 
m4t'< -y 7 7 - (0 . 1 M NaHCOi > 0. 02% N a N 3 
> P H 9 . 6) (JlsJTs C B tfo-t) X 1 n g/m 1 (Di&mtzmWl 

L fc-V ^ia t M g G r (BioSource) 1 0 0 // I f 

@ *§ 4k L , 2 0 0// 1 CD # y < - y 7 r - (5 OmM Tr i s-H 

CK 1 m M MgCl 2 , 0. 1M N a C 1 > 0. 05% T 
w e e n 2 0 N 0. 02% N a N 3 . 1% 9 ->ifl|7;i/^ i > 

( B S A ) „ pH8. 1) (KTDBilt) X 7 u v * ^ if <D& 

D B tCT&RSS&f* LT&ftfCjQ>lfco 

1 ^BBSSICT'T >*a^- M 0. 0 5%Twe en 2 0 £ ^- 
t^;K7 3PBS (JtUTR B tWir) XHttftft.^ DBX 1 0 0 0 
feizn®. LtzT Jlsfi V 7 * *7 7 ? -^'g^t^i h M gGrfi 
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f£ (BioSource) 1 0 0 # 1 &1jQz.tZo 1 B$ R3 M S tz T -Y > 4- a. ^< — 
hUB -ett^Ot, 1 m g /m 1 t ft S <t ^ C S i gma 1 0 4 
(p-- hP7x-;HJ SIGMA) £ * ft /< y 7 T - (5 

OmM NaHCOa. lOmM M g C 1 a ^ p H 9 . 8 ) «C jg 
j^L/cfc© (JfiiTs HSitiit) £JD;U 4 0 5/6 5 5nm 
T?©R*ffi*microplate reader (Bio Rad) XM^Ltio S[££l£ 
OX^>/-FiUI gG4 k (The Binding Site) I' fc e 

( 2 ) tftjsfe^tioaij^ 

tall^^SiJ^O Ce 1 1 ELI SA/!/-Mi, J; 

■5 iz Lxmm. l/co inisitt t h&mmmm j 8 2 catcc ht 
b - 1 ) zm^tzo mifei&^m 96^ri/-KD6o^t;ixi 0 

6 m<D J 8 2|fflBS*»§ai//^o C*l£CG-2 ^>^i^<-^--e 
1 Bi£# L (1 0 KO^fl&ifclfoJlKGIBCO) ^^^RPMI 1 6 4 0 
mm) ^ *HJ!££g=«;* tb/Co T, 3 0 0 // lOPBS-e 

£ft£2Is]ife?£Lrt:o 4 *;l/A7-;u-r t K£#t?P B S ( 

J£tT\ PFA/PBSiit) 1 00// 1 in*.. *±T? 1 

PFA/PBS'&jlT, 3 0 Otf lOPBST'^^^ZS^M 
. 2 5 0fll<DDBt7-D7 + y/Lfco iSS±fit£> £ I ft 
*^DBi:tSPgfl?lt 1 0 0 // l^€-^{cAn^/c 0 tfit:T2 
NrBa-1' > 4- a. hUB D B 1? 1 0 0 0 tefC#$? L 

T^rtU^a-Xy'r ^ 1**" ft hUgGr K# (BioSource 

) 1 0 0 u 1 £1)Qx_tzo IfllCt 1 I^S'f h LR BT'ft 

Ilil^iD^, ftlC 4 0 5 / 6 5 5 n mt'OI^I^ 
Microplate Reader (Bio-Rad) X*MfeLtz 0 
( 3 ) tpfDSttcD&iJ* 
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h d Vt-^^Xf Thromborel SCBehringwerke AG) IZ «fc 
S Factor Xa^£ PI £ lc jRJ £ L o t'ib^, 1.2 5 

m g/m 1 CD Thromborel S 10^1 t il ^ tt Mm lc ^f? Lfciittt 
1 0/ili:|Si (5mM0CaCl! , 0. 1 %©B S A^tt; 
TBS) 6 9 6 K-f V - h tp ~? l BtF^&fE; $ 

■fr/co C *UC 3 . 2 4 5//g/ml©h h7 7 ^-X ( -fe ;l/ if X 
• 7**7 h'J-X) S.O'82. 5ng/mlObh7 7 ^-VI 
I a ( i > If >f A • U-tf-f-) £^ft^'ft 1 0 # 1 inx.. $t>iCS 
S. T 1 B$ fflK £ $ /c o 

0. 5MOEDTA*l On lfti, Ri6*ff±S*fco CftC 
5 0^1 jfe*.. Microplate ReaderCBio Rad)T- 4 0 
5 / 6 5 5 n m©PA7tS^S'J^ Ltz a MUX" 1 mfflKlfc £ -fr. If Jg 
4 0 5/6 5 5 n m<DV&itfe%:mfeLtZo trLfaMmiXKD 1 B#F B 1cD© 
JtrngUtZ: 1 0 0 L, f nt'tlO^Tfef ^{b*^S??j£ 

( % ) £ * tH L r*c o 
SeifiiSliTX h f-- AlfeSg S - 2 2 2 2 (Chrom 
ogen i x) ^^{t^#{z^^^j^L. 3t gS! 7j< T 2 # L f£ 
x (0. 6 m g / m 1 ^ + -^^^-5 L U>"7'nV'i'K 

. SIGMA) il : 1 T-lffiLiiLfc 0 
( 4 ) M&CDW ffi 

( i ) fc b mitnm^<- i? 3 > "a" d: + y 7 L I i 

t h MfcH$M'<- i> a > - a " t 5 L«l*«l*^*>Hi-fctt:{*: 
(a-ch) £• fFil! L x ce 1 1 ELISA K X JlJIM & ft 
^/cchC^. S^MTM fcS}^ S*g£«j&<{£T LTKfc (Ell 
) o F X a M^ia^ic J: SftJgtffatlidol^T ' t> RB tt ** JK © * ^ 5 
(ch-ch) KJt^TSmffittTifcort: (H 2 ) 0 <k o T t 
h SHfc H II ti F R - •> +• y 7 U > ^ (c ck -5 /< - s? g > T y y £ ft o 
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C t fc L tz o U is . : : T-ffl ^ f: + y 7 Jift ii C 0 S - 7 ifg 

( i i ) h M{l:L^A-y 3 > "a" £ * ,< 7HiiOfi^t 
t hMfl: Lm'<~ V a > " a " <!: 5 H il tit 
(ch-a) £f£$!!L, eel 1 ELISA ict^SIS^i^i 

ttT'iofc (02) o <kothMftLiUR-'>t«y7'J>/ 

^ ^it^ficos - 7 mm-emmz&mwi Ltzmw^m^nm Ltz 

( i i i ) t HftHSl^-y 9 > " a " £ fc h m it L II /< - : J a 
y " a " £ O Sfl £ 
t h3HbHi|/<- 5? 3 > "a" it hMftL«f'<- V 3 > " a B 

(a-a) £ftg!!L> ce 1 1 ELI SAC 

=fc o T k hl^HiSt/LHOFR-i/t 77 'J > ? lz «}; 5 >< - 

o s - 7 «Hia-e^^$-fr»$i! Lfett#*ffli>»iis Lfc t>oT?** 0 

( i v ) t h M fb H II /< - a y - b " % H c " &. t>* " d " <h p< 
5 Li i cd JSfl -t± 
F R — •> +• y 7 U > ^ in «fc o T '< - 5? a v 7 7 7 L /: t MSHb H 
«i*^7Li*ffl*^tfcttfl: (fn^tl "b-ch" , "c 
-ch" , "d-ch" ) ZttML. cell ELISAIC 

Tlfc«i$£t6*H~«fc£ "d-ch" (i * > 5 <h |h! « © 
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ft 88 46 £ *l. " b - c h " S. O' " c - c h " itfr-ffa 

i^^Sii^gtt^^ Ltz cms, 6) o tfcii + foil tin 

tt ^ ft^tcit^T, " b - c h" itiiiS^im. "d-c 

h " it t> if m ^ m -e * ^ 0 *fc/<-^i> - c - c h " « 

4"tH«'<- V a > "b" "d" *<t MftH«TR^gtt*^ 

t # G> ft £ /< - i> a >t*of; 0 
( v) t hSHtHil^- V s 3 y "b" £ t hM-fbLia^*- 3 y " 
a" 

F R - •> + -y y y >^i:<totA'-«j g > 7 .^Lfct h IHb H 
y 3 > "b" it hSUkL#'<- y 3 > "a" ^m^^-^-tir 
(b-a) ^ftSILv ce 1 1 EL I S A Id T ftH^^ti 

5) o — i£li*fat&{i|Ste*m®*> 5 frtttfcJfc^Tx i^iO 
SW^SttT?* o (0 8) o ctoT "b-a" "a -a" «fc *) ffi 
^Stt^/Tt^-^a >f*-D/; 0 c C -em ^ * y 5 

ttCOS-7|fflfla-ei&^$-fr||S5!L fciri#:£ffl l^Sf fl& L tz h CD Tab 

<5 o 

(v i) t h m.it L - i? a > " b " N "c" i + ^HiiO 

t h M>fb L m '< - V 3 y " b " SO " c " ^ + y5Hitli^^ 
*> rt: frt# ( * ft *U "ch-b". "c h - c" ) ^f^SHLfc 
iC6, l^"ll©fi#feftlS^t^ iftH^fntii & {C^y ^trt-ft 
t mW<DM&&7Ts L (09&tfl 0) o «fcoT^'-i?3> " b " 
"c" *h KS^kttft:L*©#5*tt Lfco 7^^4107 
^ J MB.&m< 1 o^>/«£ tw<- y 3 > " b " <D-fifi<'<- i? 3 > - c 
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5iift(iCHOiSaDG4 4 -ef£3!£ it mm Ltzttfc&m^W 

( v i i ) thaftH|A-y 3 > - b " tth IHfc L - 3 
> " b " SO* " c " £ <D®.-k-& 
h HjbHi'<-^3 > - b " *• h h SUb L '< - V s 3 y " b " 
S.O' " c " t®.%-£t>-&tztiiW (Zti^ti " b - b " SO* " b - c 

L/c (03 1 1 S.O* 1 2 ) o 
( v i i i ) t h SHt H m '< - V 3 y " b " S. O* " d " it b ISMfc 
L|g'<-i> 3 > "b" 

f r - •> + 7 7 'j > ^ tc «k o - y 3 y t v zf i tz t h m<t H 
ii t h gut l m'<- v a y "b* ^m^^^^ttztaw czti^n 

"b-b" &Of "d-b" ) £fFtSL. cell EL I S ACT 

*tJiM-&ti^p-«fc t c 6. "d-b" ti*y ^fcti- tmmofcm 

fg*fe£^Lfc (HI 3) o — 2f N !ftIjil4 , *Dt&tt»tt**Jfc©* t 3 in. 
fcizlt^X, "b-b" ttfcfawcSl^gtt-c "d-b" {* + ^ 
^ttttteJfc'^fc^S^Ste-eafeofc (Ell 4) o £oT "b-b 

" «stJs?stt«t«sifi6©Kiw<- 3 "d-b" itVimm&mcD 

( i x ) h hi{bHi|/<-y 3 > "e" i+y^LSacft hi 
ffcL*'<-S> a > "b" 

3 > "b" «hffl*^*>-ti:^$t(*: (*ft-Fft "e-ch" Rtf " e - 
b " ) Zftm Ltz t Z 6, "e-ch" + ^ 5 i/tte 

ilSJ*OjStt*^Lfc*<, "e-b" teft#©f§31*;&<#3?<c<g < 
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x jaofctHijg^tg J&i'SSffe LT^fc (EI 1 5 ) o £ " e - c h 
" <DfcBILifc&^mm\$* / ^tfcf* tzit^frtj; tQ m^¥£&T*& o tz ( 
HI 6 ) o <totHi/<-^ 3 > " e " liLi'<-y 9 > " b " <fc 
i &nfco 

( x ) t h SE-fk H « /< - y 3 > " f " N " g " S. of - h " it hi 
ftL|/<-y B > "b" iOfi^t 
t h 3HbH8'<- ^ a > " f " . - g - " h " * t blUb L 

«'<- y 3 > " b " iia^^^-tir/ctt^^ (-fcft^ft " f - b " . 
"g-b" S. t>' "h-b" ) ftULtz t C - f - b " &. O* - h 

> - f" . "h" (c^>u-r(±^> 5 L II fcftg! 

ML. * * Z>m^in.mi£&1&%:mLtz Cm I 7) o " g - 

El 1 8 ) o 

(x i ) t hS<fkHiI'<- 3 > "bl" S.CK " d 1 " it hM-fb 
Li'<-^ 3 > " b " t <Dm&it 

t h m it h m '< - y s > u b i •* & ck " <j i • £ t h M<fb l ii >< 

- y 3 > "b" (*ft^ft " b 1 - b " &0f 
"dl-b" ) ft 9g L/ci :6s <t t> K tUfr « 3ft £16 3! $ ft 

tz o *J > c ft £ (C o T \t t 5 L m t ffl. h- t> it tz ft S3 

Ltzfr. RlSfttt^, /Co 

( x i i ) b hSibHi^-y 3 > " b 3 " S. a* " d 3 " it M 
4b L II /< - V 3 > " b " i <D it 
t HftHi'<-^ 3 > u b 3 " S. - d 3 " £ t h SHb L 

- >' a > " b " (^ft^'ft " b 3 - b " &U 
"d 3 - b" ) ft*! Ltz t "d 3 - b" o^i^^^^Ci^^ 
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*) frirfrlZg o T& «9 % "b3-b" (DtfLmm^tklttS ^ 
JC&oT^fc (Ell 9) o "b 3 - b" <D&ii%*mmte "b-b" 
J; «9 ± [3 3 S ^ Ltz fcocD, + ^ 5 £t#:©«te{c li&tff, - 
d 3 - b " it "b - b" <£: H ft {cd: £ 0 (g] 2 0 ) 0 

( x i i i ) t h m it H m /< - y 3 > - i " R O' - j " i + > 7 l 

f^ao*t na^kLin^-y 3 > -b" 

tHftHi'<-i? 9 > " i » " j - **^5L«i«l*^ 

£>-£/cin;# (*ftf*l "i-ch" & "j - c h " ) it h SUb 
L«/<- y 3 > " b " £*ft*£:fc-frfcifc# (tnt'tl u i - b " S. 
£>* " j - b " ) *ffcS! L. tfclii*£^1ll& tfttlR LA: • 

(02 K 2 2) o "i-ch" IC(^> 5irC#:©?£te£±[51£i/t 

JS*fp«6*<ffi26 ^>ti, - j - c h " ©tftiicffntete + y ^fttttcit 

0 SS^ o fc(8 2 3 ), " i - b " it** =>Vifot 

m&ofe&frwtb t>n, "j-b" y ^ ft^jcjt^^tt »> sn* 

7g&T*£> o fc (02 4) o 
( x i v ) t bW. it L ft '< - -J g > - b 1 " & " b 2 " 

&&t>i£tzVifc CZtlVtl, "ch-brs^"ch-b2") 
£ffc«LA:£;:6. ^-fft©irC#fe*y ■? ft & £ |S| « © ftj^ *£ & 
L A: (HI 2 5 ) o irL^*fn^(co^T(i. " c h - b 1 " X' it 
^tt^iii]^©Stt^^Ls "c h-b 2" T li iS * & fill T * 

^ ^ foi*%%=F±mzmtki)<m#> $>titz (02 6 > o 3 > - 

bl" R^"b2" HlCb haftUfcttL «9 »**< N 

«k 0 % ^Stt^WtS i ^ -5 J&T'<- ^ a > u b 2" (Djjfr&tlX 

( x v ) t h M ft H m '< - V 3 y " b 9 t t H m it L ft '< - 3 > 

1 o o 
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" b 2 " 

h hmitnm'<- i> a > " b " * t h sub l m'< - v a > u b 2 

" t®.fr<£i to ittz in.{* ( " b - b 2 " ) &ffc»! L. ft H t£ fcg E: 
ftffiR«t>fi]«6£»J£ L/:o trt ISIS t& «4 + > 5ft#<fc 0 fc-r^lc^o 
T^fc (BIZ 7) o ftH*fn&(4 "b-b" GDS&£±Ih] o /c 

" i - b" CiSttlcliRl^i^^ /c (EI 2 8 ) 0 
( x v i ) t h 1Mb H II />' - 'J 3 y " i " £ b M^tLi^' - g 
y " b 1" X 14 " b 2 " <!: © *I £ -tb 
b hSHfcH«l'<- ! J a y " i " * h hlltLi^'- y 3 > "b 1 

" x {4 " b 2 " tm&&t>-&tz&ifc c^n^n - i - b i " s. M 

i - b 2 " ) ^fPl^L. ft Si *S ft 15**0 IB £ SB 3£ Lfco " 

i - b 2 " © ft ^ft&cb "i-bl" 

lit>f^lC^Sigt*o/: (12 9 ) o * fc. " i - b 1 " Rtf 
" i - b 2 " ©ftJS*«l«H4 + y 7ft#:^ "i-b" £_Ll5i£7g{£ 
L. " i - b 2 " > "i-bl" ©Jifc&^o rt: (03 0) o 

(i) CHO^^iiiaiSfto^i 

b M^tfi# (b-b. i - bR[fi - b 2) (D&femtkmmW 

£®\Li-&tz&, mmm&i&\zM4kLfzCHomm (dg4 4) k 

^7X5 FDNA, hHvb — hLvb/N5KG4 P N hHv 
i — h L v b / N 5 KG 4 PRO' hHv i - hLvb 2/N5KG 

i p zmmmms s p i (^jgit) -vwm lti^^i: u 7 x y 

-;^t>*^DD7 t^AtttBL/cls ji * y - yi/ifc Jft jc J; 0 fit®! L 
fco xH Fot:-l/--/ 3 >ll (Gene Pul ser ;B 
i o Ra d) iCcfc^K iSM^tc: L tz$gi%M.&lr-- r < 9 9 — 3r D G 4 
4 Mfc^A L fco D G 4 4 $Dlfc& P B S i: 1 x l 0 ' /m 1 ©*ffl 
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IS^gfliU £ (Dmm&ftj 0 . 8mli:i!S©DNA*l 0 fe 
L < li 5 0 /z g^iDiv 1, 5 0 0V, 2 5//F©|l§ii;t^ 

iSi:tl 0#fa©|5j&8JRB©& x t#tt>f>-f ( 
GIBCO) (JEJT\ HT) C H O - S - S FMIHStt 

JCfcgS ftfclHja**» 2 tfco 9 6 XW-mzf U - h (Falcon) 
CI 0 0 l/5ti/iS<);^i:ilL, c O 2 -f >4-^^-^-{c 
Tigft L/c 0 ^ft^ife 8 ~ 9 ^FI^CH T&tfl m g/m 1 © GENE 
TIC IN (GIBCO) & CHO-S-S F Mllftift* 1 0 0 u 1 

/^Anx-s 5 0 0 ;ig/ml0GENETI C I NiliR^tttC^^ 
L* ffi<*»<K^©*A$*ifc*Ha&&2!ft Lfco 3~4Bic-j£l/ 
2 M©iglft£«rJ£*£^*t&<b£& L> S iRig *&->.© 2 mm 

mm Ltzm&'c. ^© 4 ~ 5 a &c:iQfl3©jiii3igtt $ ntz 

5\©i£*±«©-SB£lE]iRL/Co £©Jgft±fc4U;:fS^3ft;fci/tft: 
*£&8&&©tn:{**&SiJ5£ELI S A ic <fc «9 #ij 3£ L . ia#g£.»© 
ffi I 'IB A3 £3 til L /Co 

c 2 ) t h mitfctt.(D±mmm 

MIS© <k ?i:IttiLf;h h MlttrLW ( "b-b" , " i - b " & 
& " i - b 2 " ) f§5! D G 4 4 2 Ln-7-t:h;l/ (CONI 

NG) ^ 5 0 0 m 1 / >K h^OCHO-S-S FMIIttttt't 

& B ^ft^^rHUIX LTmmte C H O - S - S FMII*&it&£ 

0. 2 2 j^mUdiO. 4 5 fim<D7 j JU ? -H-mMLtZo Z.U 

zwoml. *n-?ti±m.m 2 L<Dmm±m%mtz 0 &z>ntzmm 

±M£ Protein A77^-f^ - *7i* (Poros) %&mL /cConSep 
LC100-> X f A ( * >J # y ) CtKft %mW. L /Co 
(3) EL I SAi::«fc.5ia#*&©iH!l3E 
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WO 99/51 743 PCT/JP99/01 768 

' &Lftm3tfflfe<Dt:lt><D E L I S U - b & fc<D & ? IZ LXmU 
Ltz 0 E L I S A m 9 6 ft 7 s U - h (Maxisorp, NUNC) O&yt^ C 
BT* 1 n g /m 1 (DmmizmMltz-V ¥ifi t h I g G r i/tft (BioSo 
urce) 1 0 0// 1 T?IBffifl: L . 2 0 0 /z 1 O D B t/o - y + > / © 
St. irC#£#g§t£ i±/c COSiifflBS©iS«±yjf£>£ It $3 ft # £ D 

1 ^rBliSCT-f - h LRB T i$fe DBT1 0 0 0 

felz^mttzT JUt> V 7 * X7 7 ? - £• ^ ^ it b h I gG r!a 
#(BioSource) 1 0 0 p. 1 ^Jn^/co 1 RB £ ffi K: T > * ^ ^ - 
h L R B T:&cft(Dlk, mmm%L% 1 0 0 ^ 1 Jo*.. 4 0 5/6 5 5 
nmTcDKftJg^ini crop late reader(B i o Rad) -CfflfeLtz 
o *£»J5£©X ? > y- Y t Lt I g G 4 k (The Binding Site) 

( 4 ) fit life ©SflJfc 

St IS £©*:«>© Ce 1 1 ELISAT/U-bTfi. &© 

J:^:Lti^L/: 0 iJSfib Fill 8 2 (ATCC H 
TB-1) ^fflUfCo iffllfeig^ffl 9 6 ftzf U - h iZ I x 1 0 6 fi© 

j 8 2 mffe&m % & /utz 0 :n^co 2 ^ >^a^-^--ei b±s 

ft L (1 0 % O 4^ fl^ IS Jftt (GI BCO) £r#fr R P M I 1 6 4 0 

««!) x mmz&mis &tz 0 ismmzmx, p b st#5t^ 2 0^ 

^L/Co PFA/PBS^§?:i:i 0 0 # 1 #0 >U *±T1 05^ fSi 
#B L IBIia&Bfltt L tz 0 

PFA/PBS^it, 3 0 Otf lCPBSt#5t^ 20^#| 
s 2 5 0 ff lODBt7n.y + >/U: 0 It SS! tt# * ± $'J£ * £ 
h tiz^ DBICTl 0/ig/ml J;f32:ik2 T&Pgffrf? LT 1 0 0 

p. l £ ft iz ta x. tz o H is ic t 2 i$ fa -r > * ^ ^ - h- lrbt^^ 

l£> D BT 1 0 0 0 ||:^L/:7;M'J7^7 7 * 

1 0 3 
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^ia t h I g G r tfCft (BioSource) 1 0 0 i± 1 %1mA.tz 0 ^iSfcr 
l^FBl^V^i^-hLRB 100^1 
4 0 5X6 5 5n m ~C <D © ft <£• Mi cropl a t e Reader (B 
io-Rad) TiSlfco 

(5) TF^fDSt (7 7 ^^-Xaf4Plfgtt) ©fllJfc 

□ y^y^Xf Thromborel S(Behr i ngwerke AC) Cil, Facto 
r Xag£Pl$?£tfe L/Co f tt*>-&. 5mg/mlOTh 

romborel S 1 0 # 1 £: in]& 1 0 # 1 fc;jiir$ (5mMOCaC 1 
2 . 0. 1 %©B SA^t^TBS) 6 0 # 1 £ ;ta ;t . 9 6^/1/ 
- b 1 B# RBR J£ $ -fr o &Lfatem.W%L-? 2 0 0 # g/m 

1 «fc *5 &Jt 5 T^Pg^lR Lfco 

CtlfC 3 . 245(ig/ml(Dth7T??-X ( -fe JU V X • 5 
*'7h'J-X) 2. 5 n g / m 1 © fc t>7 7 ^-VI I a 

(i>if^A • >; ^-^) ^-en^'n 1 o # 1 an*.. $ e> icmm-e 

4 5#B8Kj£$-t*-;fco 0. 5M0EDTA^l 0// ljfl^, 5JE^ 
&±£ittz 0 Cttfc:&fe3£ffigj££5 0u \ 1mA., Microplate Rea 
der (Bio Rad) T 4 0 5 / 6 5 5 n m CD IR ftm £ M £ L tz . 
3 0 #R3KJ&<* 3£« 4 0 5 / 6 5 5 n m<D*R±m* M^L tz o 

noR^SSS^^ t>SI#Stt (%) ZW&LtZo 

^feSISilifX hf-M6feHS- 2 2 2 2 (Chromogenix 

) ^^It^tlcll^lU ^'jyi/yi (0. 6mg/ml 's 

+ t^f 'J^uvO'^ SIGMA) il : 1 TSfD LIJi§!! L 

tZo 
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>t^7Xf Thromborel SCBehr i ngwerke AG) £ffl^ N =f a6 T 
FiFactor VU a (Dm&fc&Bf&Z it ^ Zcom&ftcD Facto 

5 m g / m 1 ©Thromborel S 1 0 fi 1 £: 8 2 . 5 n g 
/mlOth-Factor VI I a ( i > If f A • 'J if - ^ ) 1 
0//ll:i«^ (5mMfflCaCl 2, 0. 1 %OB S A^^trT 
BS) 6 0 u 1 9 6 U- h ^"CSStf^ai) 1 l^flfflRjej 

$ ittZo 

cniztrztemm& 1 o # 1 an/U ist 5 ^-rai&ift $ -trfcgu 3 

. n5/ig/mlOtl-Factor X (t/l/tx • 7^*7 h 
U - X) * 1 0 /£ 1 fln;L. $ t> 4 5 ftMKm Z&tzo tete 

%iWi*m.mm-e 2 0 0 # g/ m 1 .t $ &jt 2 -^©pg^iR l/c 0. 

5M©EDTA^l 0// ljo^., £JE £ f?lh $ it tz 0 C ftdffcfeg 
IS^^5 0 /i 1 jta^., Mi c r o p 1 a t e Reader (B 

io Rad)T' 4 0 5 / 6 5 5 n m © B^te;^ £ $iJ5£ Lfc Q ^ifiT? 

3 0 fl-RSIRJSS tt. 4 0 5 / 6 5 5 n m <D W ftffi * fc|5£ L /c Q 

&#«;!«]© 3 0 ftfflO®.ltmgHt$: 1 0 O^OgttiLs ^tl^' 

%feSI StiirX h^-AlfeSgS- 2 2 2 2 (Chromogen i x 
) ^IftXtttl^iL^ (0. 6 m g /m 1 'N 

*t^f ijyypvo'. sigma) t i : i Ti-mm Lmn l 

/Co 

(7) TF^fP&tt (lfo&»@|fi£$gtt) <Z>S!j£ 
*FD>^:y5xf Thromborel S (Behr i ngwerke AG) £ ffl V* tz 

y p h d y t* >^p H ^fi^{caij^ l/: 0 -tf- > y ;i/ # * y 

t F jfli m (3^t-A*^t) l o 0// l £ A *u c *i *i * $i 
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m \z mm. l tz & w * 5 0 u 1 m . 3 7 °c -e 3 # p B i in & l 0 ^ #> 

3 7TC»CflnfiLT*5li*/£l. 2 5 m g /m 1 ©Thromborel S^5 0 
p. Jfll^ilS^ fflit £ tfto <I ©M@B#flfJ{2Amelung CR-A^r 

gr&t L fcAmelung KC-10A (iMcxA • - . # A>) {CT$J 

in.Wte 8 0 # g /m 1 J: «9 2 T 0 . 1 %©BSA^tWt^ 
TBS (£*T\ BSA-TBS) {CT^Pg^f? L tz a MMLtzifLW 
mifclXKOmmmm* 1 0 0 %<DT F StmUmm^t Thromborel 

t&illteli * & Thromborel SCD^fe t ^ (DMm&fffl&mTg.-? & C 
t\z£<0ftl&Ltz o M^lzmWlL tz Thromborel S. 5 0 u 1 id 5 0 
y lOBSA-TBS^Jox., 3 7 °C Tr 3 # jfjD & L , f 3 7°C 

icimsLTfc^/ct mm m £ 1 o o// i i]QA.xmm^m^^ 

tejflil&Mfe Ltz 0 Thromborel Sii 6. 2 5mg/'mlJ:D^it2T 
2 5 mM© C a C 1 2 & ^ & y ? xUffifc (G I BCO) ICTS 
Pg?&f?L/Co a$4 <c Thromborel S^Jg N M$4 (c gt@ e# f$ £ ffittM. 7 

( 8 ) 

"b-b". M i - b " " i - b 2 " © t Mlhfi^t^T 

te*p<5K&<hMJ^±©^tt£WLTWc (S3 1) o Fa c t 
or X a ^£Pl*ygtts F a c t o r X m&mmm&R If Mm 

mmmwm&iz & t>. t h- Mutate " b - b n . " i - b n s. 

O' "i - b 2" te*^5ft&£l^^±©Stt£WLT:fc^K "i 
- b 2 " > "i-b" > " b - b ** ©JIKcStt^^i^ ->tz (13 2 
. 3 3 & O' 3 4 ) o 

^ftfefll 6 . B I ACORE£ffll*fcTF£3tTF3t#Offl£fEffl 
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B I ACORE^ffl^T, $L Mm ft EL It* <Di&&& to m Vr & fr r> 
o IllPro t e i n G £ -fe > ir - f- y fc @ *I >fb L . C ft {d $t 
it/Co ifcfiKt LtffiS LfcfflllT F (1-2 1 9i:F 

%k&mfem k d i s s k ass) illULfc, j| 

ft: ft W ft? #f &9 L T\ ("Kinetic analysis of monoclonal antibod 
y-antigen interactions with a new biosensor based analytical 

system j (karlsson, R. et al. (1991) J. Immunol. Methods 14 
5, 229-240. L tz Q 

( 1 ) -fcr - f- y -f^CD Protein GOgfflfl: 
-t? >+r - « y yCM5 (BIACORE) ^Protein G (ZYMBD) ^-0^^^ 

5^^A'y7 7 -HTHBs-EP mwmao. 0 1M 

HEPES pH7. 4, 0. 15M NaCl, 3mM 
EDTA, 0.005% i)l'Jy;K-|> 2 0 ( v / v ) ) (B 

iacorb) £ji^> mma s u l/^ t Lfc. t>t-f^cM5 

±®^^jK+->^ f /I'f + X h5 >0*;l/*>-/;l/S?- l 0 0 # L 
©0. 0 5M N-t Fd*v/3«?|^ K (NHS) / 0. 2 
M HKN-xf ;i/-N" - (3-^^f;l/7;;7'Df;l/) - # 
^ K (EDO © W > S> x * He <fc t) Ste-fl: L „ ?i # m 
§ . 10//L©5 0//g/mL Protein G£-f >>> x ? b L > C ft 
£ 3 [hHt -a THffifl: L /Co Protein Gte 1 0 m g / m 1 izteZ Jl? 
i:i OmMMJx-^IIW ( P H7. 5 ) IzmML. lOmM 
mWti- F'JfAftlft ( p H 4 . 0) i:t5 0//g/mLi:|IL 
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m$HLtz 0 ^ICI 0 0 (i L <D 1 . 0 Mi^ y - yl'T i ( 
pH8. 5) >^x^L, Mmcom®iM & 7 P -y * Lfco C 

0 //LOO. lM/»J->>-igiifjg ( P H2. 5)fcJ; 

EM 0/iLOl OmM*S*'f >v?x^ hU **ffe^LT^5 

^K^iBfc^Lfco cn^§7 n - -fe^Hcol^Tfr^N 7 2 nMOfc 
hSMtiaT F S> 3 > "ib2" £ 1 QuL4>*Jx.9bL 

. fa 1 0 0 ORU^^tSCi^HELfc, 

(2) Ifi^titTFafrih MFiOfilftffl 

t hTFIi, 7 S / IfcEjaj 1-2 1 9 © C *^{C FLAG^^f 

WSIk hTFHtffll>fc, 

7^^a',7 7 -hthbs-ep ®mm*m^, mm 

2 0//L/^tl 2 nMVfcfcmm* 1 0 # L >f > * * h L. it 
&£@*§fl:L/Co t/tffccD^fRteH B S - E P l^Tfr-* 

tzo cniz&mmmcDvjmmt v r Fmm. 4 0 # l 3 0 # l 

T -f > x * h L . « -f > 5> x * ht§8 O^^M^fti 
L ^ f O^H B S - E P ^»^(C-5J *) 12 0#CD^gi*Bi 

L/Co » KIIB *^ T Sfe n 1 0|/LO2 OmMIi*^ >^x^ b & 

citcct«9, -t? - 9- y l /Co c ♦ mm • 

fc*5, RT»M t hTFg$(iHBS-EP ^ 2 5 0 

n M. 1 2 5 n M. 62. 5 n M. 3 1. 3 n M. 15. 6 n M. 
7. 8 1 n M. 3 . 9 InMOfglcliLfco tfc, ^7^(C 
«l&^i:ffl^/:HBS-EP git^O^x^ h L T # S> ft 

&±<2>Cl<i: ; £:7n--te7t/<E> 1 ~ 3 tl ^ tl fr o 0 

(3) ffiSftfflOiSJKf&ttflPflr 
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BS-EP iliOHr A^<-X7-f >i Lt, fi^a 

y 7\z.£Z>ii 4 < $ ji - 9 - (fii&m&fem. k a s s S. 

V<MmM&fe$t. k d i s s) *t 9 BIACORBWffl ©J$#f T ^* 

U — > a > V 7 b 7 *T7I'& 2> r BIAevaluation 2. 1 j (Pharmac 
ia) £ffl^T. ffiSfPffl ©it^M^J^ It^Ito/; 0 /«£ x 

k a s s£-3fc#>3|^fCi;U ^*T*7 :r yl/^^7 0 4^ffl^/-; (BI 
Aevaluation 2.1 Software Hand book, A1~A5) 0 tl tl <D 7 u 

-zntzo mm (&7 n t>Mtn Ltzm.<D¥-mm±mmmm 

m 6 



= 3 ) 





*J -5 


b-b 


i-b 


i-b2 


kdiss 

[xicr 4 i/s] 


5. 06 ±0. 12 


9. 52±0. 22 


6. 49±0. 17 


6. 35±0. 15 


kass 

[xiO 5 1/Ms] 


4. 65±0. 32 


4. 15±0. 27 


4. 67±0. 30 


5. 44±0. 36 


KD [xiO' 9 M] 


1. 09±0. 09 


2. 30±0. 15 


1.39±0. 13 


1. 17±0. 11 



wite©fcJ6o^ i//N-^^»afej c^±tt) itnj£E/ii P . ioi) 

{c^oT, *SttTF % *«x;T^ttTF. X TcT^tt T F ^ CD S 
fC&£&it Lfco T F liffl|J|&*««»c F L A G * y-'£tt L tz & <D £■ 

cHommicT%tmzi±, mmttzhco c s h t f ) zm^tz 0 s 

hTF5-tnfn»[03I©i»S (ifiA : 1 OraM Tri 
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s-HCl. pH8. 0; II/SB : 1 OmM Tris-H 
CI, pH8. 0, 8M mm ; ifiC : 1 OmM Tr 
is-HCl, pH8. 0, 8M 5mM DTT) 

IZT^mttzo 8liriRAfftiLfcfc©l±^^ttTF7fJb^ — 3r 
. *a7cT$ttTFIi«lf«BTiaiL, il tc T §£ T F 

L/Co ^bcHryl/u-xj^ (B i o-Rad) [:t>^;b 

^^D 7T^ >/Lfco t^T'^^O. 1 /£ 1 & 2 jti 1 

(3/ig/ml) Ii:/n.y I^S^Lfco DB (5 OmM 

Tris-HCl, pH8. 1, 0.15M NaCl, 1 
mM MgCla, 0 . 0 5 % ( v / v ) Tween 20, 
0. 0 2 % (w / v ) N a N 3 , 1 % ( w/ v ) BSA) 
t^D^>^Lf:. 18* b hSHfcftT Fffc#*£t?D B *> L < tt 
DB (3> ho-;l/) TSf£$t/: 0 0 . 0 5 % ( v / v ) Tw 
e en 2 0 ?rti; P B Stffi^ ^;l/^-^»> ^' - -tf fil i& tit t h 
I gG&Cfo (D AKO) 3r#trD BT'KfcZ ittz a 0 . 0 5% (v 
/ v ) Tween 2 0 * # tr P B S X' ft ^ L tz '& . ECL Wes ter 
n Blotting reagent (Amersham) TliL, Xi7^;^i;3 0# 

mz 5 lZ7FLti£ ? IZ* * ?mVlT F ififc&Zf t hMftfitT F£t 
# C^'-y 3 > "b b" "ib"at>*"ib2") li**ttTF> 
#«5cT£teTF. fflTcT^ttT F^TtcKflB Lfco 

f->^DIC *-r;«/-^*B t fco irtzt>*>. smt&&7 v b iz. t h 
hp>^y5X^ >^fg^40mg/kg OfflST 3 B$ H ri^tf T # M ft fc 
^i^At^ C t "(? DIC ^f;^fr'|S!Lf; 0 ftTFfttt ( * / 5 *> «fc 
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fc h mitifilFtn.fr i - b 2 ) 0. 2mg/kg© flj S 7? h o 

5Xf >j§MO^Aij6 5 # Bin- IfrlllR rt & -5 L/Co hnv^y^ 

^IKL> ifil'MSgU Stt4tSB# h n > X =f- y^fii (aPTTX 

>*£(Fib) N 7 4 7*) J -?-&&fr(s 

PMC)*j£s h n > f >/ T>^hnyfcf>III ^£&(TAT) SK£ 

sFMCSs «fc tfTAT »K©_b#j&<fga& t>n> W & ^tt KS/C ji^tt^S 

« 7 







«4 

i mm 


vtrtfr 

tz^-m 


tz^-m 


(xlOViran 3 ) 


115.5±11.8 


82.9±14.3 


100.7±12.9 


96. 1±13.3 


aPTT(sec) 


20.1 ±1.1 


36.2±13.9 


22. 3±0. 7 a) 


21. 8±1. 3*» 


GEsrsteioox) 


100. 0±4. 2 


64. 8 ±20. 0 


101. 0±6. 6" 


98. 9±5. 7" 


sFMC^SJg 
(/zg/ml) 


74. 2 ±5. 5 


3517±3645 


129. 9±46. 8" 


66. 5±23. 0 a> 


(ng/ml) 


3. 4±0. 6 


29. 6±31. 0 


3. 8±0. 7"' 


4. 2±0. 9 



mm&^nmmizKt-r stotut : a ): P <o.oi, b) :P <o.o5 
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1 . h h T F (DmU 

h blfeMfr $><DT F <Dmmi*. I t o Z>(Djj& (I to, T. £ J. Bio 
chem. 114, 691-696, 1993) izm^X'if ^ fz a -ft£t>*>. h bfl£^ 
£ 1 OmMI^t / <>f ^ v 5 ^, lmM7^t7i-;Mf^x;l/7 
* — )\> . 1 mM^-fV^Dt^U^yl/^-o^^X^x - h *5 cfc Cf 0 . 
0 2 % T SMb* h U * A^#tr h >J X^^^H^^^ (TBS, pH 
7 . 5 ) ^"-f XSU £tl&£ftT-fcr h >TM Ls llbtl 

/cJ&fig*ft*£ 2% Triton X-100 & <S t> ±mm.W $. IZ- 

mm ut f *-5im\t Ltz 0 

C(D±.Mfr£> Concanavalin A-Sepharose 4B# -5 A (Pharmacia) 
feitfttTFttft^fi^StfcS e p h a ros e 4 B 77 5 A (P 
harmacia) ^fflUT77^-T^-^07 h^7 7^-^jrl\ fit 
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O^I^HAT (^0$S!i) O'condimed HI (Boehr i nger Man 
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i-Pi^jht5;ilcJ:otftS3U:o PFA^liU PBSt 
Sfcfr^, 1 %BSA^5ctO'0. 0 2%7i?ikt h'Jf A^tOTr 
i sIW (BlockingMfrffc) £2ra*_Ts B$ £ T? 4 tTftff L 

/Co 

Cel 1 - EL I SAteJ&(T©ck-picfTo/c 0 ■£ , _hfB £> 
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F^fS £ tr 5 0 u l©t Mfe»ft*hD>s|?^5Xf 

( 1 . 2 5 mg/ml) ^^itaL, ifEL 3g 0< II @ f S * T* © B# M £ Jill 9R M 
mmfflfflfem.m (CR-A : Amelung)-effiiJ5£ L /-Co 
7. i/t#© 7 V * -f :/©&£ 

J 9 n i--Jl<irl#7 ^VNe>/* 9 b (Amershamfctm l> 

f|_8_ 

StTF^e y ? d - A<$tft© a;/d^>j >t << v ? '<{ zf 
ATR-2 I gGl, k 



1 1 5 



WO 99/51743 



PCT/JP99/01768 



A T R - 3 



I g G 1 . k 



A T R - 4 



I g G 1 , k 



A T R - 5 



I g G 1 , k 



A T R - 7 



I g G 2 a , k 



A T R - 8 



I g G 2 a , k 



gMTjgj 2 . b h T F (DftMflk 

^ISIUTF (shTF) teJEJTcD J: (CfFSS L /c„ 
thTFOmii^l^ (2 2 0#g©T$yK) >^T^FLAG< 
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A^t^5 OmMhUilliiiS ( P H6. 8)t?8fe^Lfco 5 
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hTF^^^t'-^ H^-^Centri-Prep 10 (7 ; 3 >) tSISL 
/Co 1 5 0 mM NaC l^t^2 OmMHJXgKlfS (pH 
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-x~mmmm u ^i^it kf ( s h t f ) h^. «i4©!R3t 
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mm #•*§• : 1 8 :7"^7-ch5HS 
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mmm^ 1 3 4 = t h ntHivii^/<- ^ 3 >®cdr2o 

7 ; y &E?lJ 

ae?lJ#-f- : 1 3 5 : t hS-fbHII Vffi*^^<- ^ a >CDCDR3CD 

7 ; y mmm 

W.nm^r : 1 3 6 : t h 1Mb L « V ® - ^ 3 >©CDR 1© 

t s y 

I£?U#-5f : 1 3 7 : t h M it L §M V ffi ft £ /< - ^ 3 >OCDR2® 
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@e?'J#-5§- : 1 3 8 : t h M it L $M. V m®, £ '< ~ 5>a>©CDR3© 

t ^ y ^se?ij 

ie^"J#-f- : 1 3 9 rirC-TFT^X^ey^n-^ yUirC^fc A T R — 2 

(Dumv mm<DT i y ^se^j 

ie?ij#-f- : 1 4 0 :$L-TF^X^y?o - t;«AT R - 3 

CD HII V®|07 ^ J 
I2?iJ#-*§- : 1 4 1 :$L-TFv^X^y^D -t^K;#AT R - 4 

ohiv«<07 =• y g£ie?ij 

ie^J## : 1 4 2 :R-TF707t;^P tit ft A T R - 5 

ie^'J#-t : 1 4 3 r^-TFv^X^-y^a )V$ifoA T R - 7 

© h ii v *i ^© t ^ j w.w.n 

E7>J# ^ : 144 : ft-TF-T^Xt; ^D-t^S#:ATR-8 

©Hia v«07 = y ^le^fj 

: 1 4 5 :ijt-TFv^X^y^ d - t A T R - 2 

© Lim v«©7 ^ y 

I£?iJ#-5§- : 1 4 6 :tfC-TFv^X*y^o-^- ^irCft A T R - 3 

© l m v © r ^ ; mmm 

mn^^r : 1 4 7 : ft- T F T-) ; ^ D — ^ A' 1/t ft A T R - 4 

© l it v fs^c © t ^ y m ie ^'J 

I2?'l#-*§- : 1 4 8 rtt-TFv^X^-y^a — :h ;!/ t/t ft A T R - 5 

© l» vi«©7 ^ y 

Se^iJH^- : 1 4 9 rtrC-TF^^X^-y^n - ^/Ut/tft A T R - 7 

© LII Vfl^©T ^ y $?iS?'J 
ISJiJ#-*f : 1 5 0 :tt-TF7^X*;^ - ± fr$iW A T R - 8 
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IS?iJ#-*§- : 1 5 1 : Simm t h T F <DT i J & £ J\\ ~Bl Zf Z tl £ =i - 

: 1 5 2 : nSmW. t UFO? ^ J g?ge?ij 
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1. t MI8&B^ (TF) lent V X* J ? a - j- jl>fcfo(D 

^ t- (h) m^m (v) f&mt. t bVi&Hm^m co si^i 

( 1 ) BE J'J # ^ : 1 3 9 © 7 ^ 7 8? Se m (ATR-2) n 

( 2 ) e n # : i 4 o © r i j m se n (atr-3) n 

( 3 ) @£ J\\ # : 1 4 1 © T ; y |ft £ m ( A T R - 4 ) „ 

( 4 ) @£ n # ^ : 1 4 2 O 7 ~ y" El E ?'J ( A T R - 5 ) „ 

( 5 ) £ ?ij § : 1 4 3 © 7 $ y ® @£ ?ij ( A T R - 7 ) „ 

( 6 ) f£?ij#-5|- : 1 4 407;V 8?@g?iJ ( A T R - 8 ) „ 

2 . msb h«v <?i«*<. iEws-t i 4 2 ©7 * y mmm&^-f s 

> li*^ 1 IdfEIK©*/- 5 Hio 

3. iEHiC^«*<, Crl, Cr 2, Cr 3XIKr 

4. MI2Hii V«S«*<HE9»J#-^ : 1 4 2 ©7 ^ y g!@e?iJ£W 
*LTJ|ifi2H&CS!«j&<C r 4 T* * & ft* 5 1 ~3 0^fti^l 
ic fS « © 4- y 5 H Mo 

5. t MFlc^t^^^x^y ^□-t;Hitfr®7'f h (L) 



( 1 ) 


mm 


l-f" : 


1 


4 


5 © 7 


-> 


j mmn 


(ATR- 


2 ) . 


( 2 ) 


mm 




1 


4 


6 © 7 


«•» 


j wtmn 


( A T R - 


3 ) N 


( 3 ) 


mm 


: 


1 


4 


7 © 7 




j mmn 


( A T R - 


4 ) . 


( 4 ) 


se^ji 


l-t : 


1 


4 


8 © 7 




y wmn 


( A T R - 


5 ) . 


( 5 ) 


mm* 




1 


4 


9 © 7 




y wmn 


( A T R - 


7 ) N 
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( 6 ) IEJiJ#-f- : 1 S£K?'J ( A T R - 8 ) N 

6. mfsSLIg V««*<EyU#-?- : 1 4 8 07 ; tl, 

izmm<D* t 3 l«u 

8 . MieLM VfI^d<ie^iJ#^- : 1 4 8 <D T i J ^@S?iJ£W U 
t LTMie LiC fS^t/6< C/cT'^ IE«JI 5 ~ 7 © Uftl^ 1 ^ \z. 

9 . i ~ 4 ©ufn^ 1 ^icne**©*^ ^ Hss&tftt*^ 

5 ~ 8 Cl^fn^ 1 ^{CfE«S© + y 3 L £ ^ A Jj£ S . t hTF 
1 0. W5)cJS 4 {CM2«©^y 5 H St 3fc II 8 iCffii£© + y ^ 

11. b h T F JC^f-r 3 v n^y^n - ^yl/ftft:© H$8 Vffi«: 

*BMtt*^«s« (cdr) at; t hit^H ii v mm? u-a?-? 

mm (FR) MHtHiS VSlCfc^t, tuiecD 

R >&< . ?k<DT i / S? IE ^ij : 

H - C D R 1 : Asp Tyr Tyr Met His (E : 1 3 3 ) 

H - C D R 2 : Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr 
Asp Pro Lys Phe Gin Gly (8E?iJ#-S§- : 1 3 4 ) 
H - C D R 3 : Asp Ser Gly Tyr Ala Met Asp Tyr (IEJiJ#-*§- : 
13 5) 

12. Mie f Ri^oT $ y mmn : 

H - F R 1 : Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu 
Ala Arg Pro Gly Thr Ser Val Lys He Ser Cys 
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Lys Ala Ser Gly Phe Asn He Lys (@£?ij#-^- : 1 
10) 

H - F R 2 : #C <D E W ( 1 ) ~ ( 3 ) © U -f *l : 
( 1 ) Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

Gly (ie?iJ#^ : 1 1 1 ) 

( 2 ) Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

Gly (@£?i]#-S§- : 1 1 2 ) 

(3) Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 

Gly cmmm^r •. 1 1 3 ) 

H-FR3 :&<D|£?iJ (1) ~ (1 0) ©l^-f : 

( 1 ) Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser He Ala 
Tyr Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala 
Val Tyr Tyr Cys Ala Arg (@fi?'J#-=r : 1 1 4 ) 

(2) Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala 
Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala 
He Tyr Tyr Cys Ala Arg (IS?iJ#-*§- : 1 1 5 ) 

( 3 ) Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe 
Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala 
Val Tyr Tyr Cys Ala Arg (BEyiJ#-S§- : 1 1 6 ) 

( 4 ) Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala 
Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala 
Val Tyr Phe Cys Ala Arg (RyiJS-^- : 1 1 7 ) 

(5) Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys He Ala 
Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala 
Val Tyr Phe Cys Ala Arg (E?iJ#-§§- : 1 1 8 ) 

( 6 ) Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Ala 
Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala 
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Val 


Tyr 


Tyr 


Cys 


Ala 


Arg 


cm mm 


= -5§- : 


1 1 


9 ) 






( 7 ) 


Ly s 


Ala 


Thr 


Leu 


Thr 


Ala 


Asp Glu 


Ser 


Ser 


Ser 


Thr 


Ala 




Tyr 


Met 


Gin 


Leu 


Ser 


Ser 


Leu Arg 


Ser 


Glu 


Asp 


Ser 


Ala 




Val 


Tyr 


Ser 


Cys 


Ala 


Arg 


(E7»J3 




1 2 


0 ) 






( 8 ) 


Arg 


Val 


Thr 


Met 


Ser 


Ala 


Asp Lys 


Ser 


Ser 


Ser 


Ala 


Ala 




Tyr 


Leu 


Gin 


Trp 


Thr 


Ser 


Leu Lys 


Ala 


Ser 


Asp 


Thr 


Ala 




He 


Tyr 


Phe 


Cys 


Ala 


Arg 






1 2 


1 ) 






( 9 ) 


Arg 


Val 


Thr 


He 


Thr 


Ala 


Asp Thr 


Ser 


Thr 


Ser 


Thr 


Val 




Phe 


Met 


Glu 


Leu 


Ser 


Ser 


Leu Arg 


Ser 


Glu 


Asp 


Thr 


Ala 




Val 


Tyr 


Tyr 


Cys 


Ala 


Arg 


( @e n 3 




1 2 


2 ) 







( 1 0 ) Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr 



Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Ala Asp 

Thr Ala Val Tyr Tyr Cys Ala Arg (EJIJ#-^ : 1 2 3 
) 

F R 4 : Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Ala 
Ser (@E?iJ#-*§- : 1 2 4 ) 

i 3 . @e m s : 30 3 > a ) > e n # ^ : 40 ( *< - 

S J 3 > b ) „ E^lJS-f- : 4 2 ('<-5?a>c) , EJIJH: 5 0 ( 
a > d ) . E*lJ#-§- : 5 2 0<- y 3 > e ) % HE?IJ#-^ : 5 
8 ('<-?s>f) , E»*t: 6 0 (/< - ¥ s y g ) , B£?iJ #~t 
: 6 4 ( /< - y 3 > h ) . E^iJ # *% : 7 0 (/< - ¥ 3 > i ) s @B ^ij 
: 7 2 (/<- 5> 3 y j ) x E^iJ#"t : 7 6 (/<- v a > b 1 ) 

> BB^iJ#-v : 7 8 (^-^s^dl) , IJIIf : 8 2 a 

> b 3 ) X it Sfi^iJ # : 8 4 ( /< - =J 3 > d 3 ) fc ^ f T S 7 15 B£ 

?"i*tt5x m&m i ixiii 2 t nitHivsii, 

14. mn #"«f : 4 0 (^'-^g >b) ©7 J ;SE?lJ*f ts 
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m#i% 11-13 (D^irtlfr 1 IS{C|5«© t hm^tHm V®« 0 
1 5 . ie?ij#-5r :70 (/<-^ 3 >i) &E?iJ£ 

. tt^ii i i~i 3 cD.^-rn^ i igtcietg© t h witum vii 0 

CDRStft h LIS V«F R£^A,TJ&3 b b SHL L M V $1 ilUc 

fc^t, tiiiecDR^, nk<DT = j mmn ■. 

L - C D R 1 : Lys Ala Ser Gin Asp He Lys Ser Phe Leu Ser 
(iej'J#-l- : 13 6) 

L - C D R 2 : Tyr Ala Thr Ser Leu Ala Asp (ie^J#-^ : 1 3 
7 ) 

L - C D R 3 : Leu Gin His Gly Glu Ser Pro Tyr Thr (I£?iJ# 

^ : 13 8) t hijtLiVi^o 

i7. mriE f Ri)<nk(DT i j mmm 

L - F R 1 : Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu 
Ser Ala Ser Val Gly Asp Arg Val Thr lie Thr 
Cys (@fi?ij#-f- : 1 2 5 ) 
L-FR2 :&£>@g?ij (1) ~ (3) CD ^ "f ft : 
( 1 ) Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 
He Tyr (MS?iJ#-t : 1 2 6 ) 

(2) Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu 
He Tyr (i£?ij#-s§- : 1 2 7 ) 

(3) Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu 
He Tyr (§e?ij#-f- : 1 2 8 ) 

L-FR3 :&CDie?iJ (l) ~ (3) © ^ -f tlfr : 
( 1 ) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr 
Asp Phe Thr Leu Thr He Ser Ser Leu Gin Pro Glu Asp 
Phe Ala Thr Tyr Tyr Cys ( i£ ?ij # : 1 2 9 ) 
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( 2 ) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr 
Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro Glu Asp 
Phe Ala Thr Tyr Tyr Cys (Ifi?iJ#-§- : 1 3 0 ) 
( 3 ) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr 
Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro Glu Asp 
He Ala Thr Tyr Tyr Cys (I£?iJ#-§- : 1 3 1 ) 
L - F R 4 : Phe Gly Gly Gly Thr Lys Val Glu He Lys (@2?iJ 
#-*f : 1 3 2 ) 

1 8 . ie^ij#-^ : 9 3 0<- : J 3 > a ) . S£?iJ#-^ : 9 9 
: J a > b ) . 12 ?IJ S ^ : 1 0 1 ( '< - : J a > C ) s K Ji\ # : 1 0 
7 ( /< - ^ a > b 1 ) X it %m : 10 9 ( /< - 3 > b 2 ) 

~ y &s tt^rg i 6 x(i i 7 fcieife© h biub 

1 9 . : 9 9 o<- i^s^b) cdt * y ®? @e ?ij £ w & 

, 1**11 1 6 ~ 1 8®^ftl^l II IC teHfe© t hSMb LIU Vff JgU 

2 0 . MH?iJ#-*§- : 10 9 (/<- 3 > b 2 ) iC^tT; 7 S&I£?iJ 

*f ts, i6~i8 ©^f*iA> i iifcie«© t hi^Li 
vfK« 8 

2 1 . St 3fc3g 1 1 ~ 1 5 CD ^ -T tl ^ 1 JE iC IB « CD t h M -fb H II V 
M^Rtft hK&HSACMigc^A, h h T F IZ. j$ ~$~ & in, 

CD t h SHbHMo 

2 2 . ft^lg 1 4 {cfH«CD t hljhHiViS S> s > b ) 

aO't hirC^Hfi C flUSc £ 1^ A, J& £ t h T F fC *f f & tTt ^ CD t h 

2 3 . ft 1 5 (ClHttCD t h M-fbHIi Vfeig, (.'<- 'J 3 > i ) 
&tft htit^CDHIt C^l^^^A-^^S. h h T F JC*f^£ft#:CD 
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b HlkHi, 

2 4 . lu IS b h tUftCD Hm C Crl. Cr2, C r 3 X 

(ICr 4 7*5, W^*! 2 i~2 3 © l ificieilj© b hi 

2 5. »3fc£ 1 6-2 0 Ol»ftl^ 1 ^iCieife© b hSHbLfl V 
ffittRtfb hfiiffrL SIC Tfifc*. t h T F Jc *f 5 

© b hS^bLio 

2 6 . m&m 1 9 t Mit l m v«s« y 3 > b ) 

S.O*b hia#©LIJlCf!l^£^A,TJ&£, t hTF i^tast#o 
b MHbLMo 

2 7 . tt&5 2 0 (CfaigcD b bSHbL^Vfli^ 0<- y 3 >b2 
CD t HjbLilo 

2 8. Mieb Mfc#©L«c«g«a<, caiiC/ct'*^ 

JS 2 5-2 7 O^ftli^ 1 b hSUfcLfllo 

2 9. St^lM 2 1 — 2 4 O^fn^ 1 ^{ClEtfe© b h !UtH*& 
O'ft^iS 2 5-2 8 CD^-rtl^ 1 lg{Cie«© b h M 4b L £1 T - 
fife*, b h T F KM-t 5 b h Mlbft&o 

3 0 . fi5j<il 2 2 MlSfc© b h M-fbHIi (/<- : J 3 > b ) RO'ffr 
2 6 diets© b h IHb L II (/<- ^ 3 > b ) b 

h T F i:Stt5 b h §Hbin;#o 
3 1 . »3$:jk 2 3 {cietgcD b hmnnm (><- *J a > i ) RO'I* 

3#lg 2 6 iefStt© t b IHb L fl a. > b ) 3r^A,TJ&£. b 

b T F i:Jff5 b b!Hb£t#o 
3 2 . |ft$5 2 3 (clBigcD t b IHbHII (/<- y 3 > i ) &. fit 
2 7 tCE«© b b Mil L m (><- x 3 > b 2 ) fife <S , 

b HFi:»t5t b IMbK&o 
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3 3 . fft$£ 1 - 4 CD l»t"n*> 1 ^{ciSife© + ^5 Hi5-3 - K 
t^DNAo 

3 4. ifjfcll 2 - 4 © l^lf 1 llf-fBtt©*^ 5 H$ii£ ^ - K 
t^DNAo 

3 5. fft#^5~8©l^ft^l£tCgEtt©**5L«£=i--K 
tSDNAo 

3 6. IS^^ 6 — 8 O^f tl^ 1 ^tcfBife©*;* 5 LH* n - K 
fSDNAo 

3 7. 1**^1 1-1 5 (D^lftlfr 1 I|(Cf5*© t hSHfcHfl V 

- KtSDNAo 
3 8 . If JfcJI 1 4 fCfEtt© h hSihHiVi^ 0<- V a > b ) 
£ n - FtiDNA, 

3 9 . ttM 1 5 ClB«feO b hUtHiVIi ('<- 5> a > i ) 
£ 3 - FtSDNA, 

4 0. t»3fc£ 1 6-2 0 O^ftl^ 1 ^JCfS^O b h 3Nk L IS V 
®#£ a - FfSDNA, 

4 1 . fft$5 1 9 tcieao b MlbLiVi« (/<- ^ 3 > b ) 
* 3 - KtSDNAo 

4 2 . fftjfc^ 2 0 izmmco b MHtLll V«« ('<- ! J b y b 2 
) ^3-Kt4DNA, 

4 3. S*3fcJS 2 1-2 4 OHfti^ 1 JlJCfBil© b h HHbHiJI<£- 
n- FtSDNAo 

4 4 . fft^II 2 2X(i2 4 t FI jfcHiJi ('<- ^ a > b 

) *3-Kt«DNA, 

4 5 . 2 3X112 4 \^m<D b hiikHi 0<- a > i 

) *3-FtiDNA, 

4 6 . ffrjfr^ 2 5 - 2 8 O^fn^ 1 JgdiefS© b h Mit Li^ 
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=» - KtSDNA, 

4 7 . ft $5 2 6 Xli 2 8 {CfBtg© t FUbLi (/<- a > b 
) £ rr - FtSDNAo 

4 8 . fjt5fcil 2 7X(i2 8 icfetfcCD t MibLII (/<- V 3 ^ b 
2) *3-Ft4DNA. 

4 9. 1**^3 3tc8S«©4--X5H«^3-K-^SDNA*^/0 
T'SlcSlI^^ 9 -o 

5 0. fftsfc^ 3 4KSEtt©*>5Hfl|£=i-K-r£DNA£#/0 

5 1. fi*3l3 5l:E*0*y7Lt^3-Kt5DNA*^^ 

5 2. ff|*3S3 6-{Cffi«© + ^5L«l^3-K"r*DNA*^/, 

5 3 . fitJfcil 3 3 iziZMcD* * 5 Htt^a - KtiDNAt 
113 5 {CfE«£©*^ 5Li^3 - K-rSDNAi^^A-^fiJtSfl^ 
< ^ ^ -o 

5 4 . f»3j<^ 3 4 fCie«c©*> - FtiDNA <h»3fc 

il 3 6 lZtZM<D * S 7 L =i - Kt5DNA^t^-e^6II 

5 5. Ift^lS 4 3 CE«©h MftHUB^a - Kt5DNA*^f 

5 6. 1^*11 4 4 fefEiSj© t hlHtHSjl (/<- ^ 3 > b ) £ =i - 
Kt" S D N A^Az-e^S^S!^ ? * - 0 

5 7 . m&m 4 5 (ciga© t h mitum o<- : j a > i ) £ =j - 
5 8 . 4 6 izizmco t h mn Lm% ? - KtsDNA*^ 
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5 9 . fftjfc^ 4 7 lemma t h mil l® ('<- : j 3 > b ) £ 3 - 

6 0 . ft**! 4 8 {Cieife© t h Wilt L« ('< - S> a > b 2 ) £• 3 
- Kf S D N A&^AsT'J&Zmm^t * -o 

6 1 . IS^ri 4 3 {Cie«fe® t b§Hl:Hfji£ 3 - KtSDNAtM 
4 6 »C3B«© t hIHtLlli£3-Kij-6DNA<>:£^-e]ifcS 

6 2 . 4 4 icfSifc® t h MlbHfJ ('<- ^ 3 > b ) £ 3 - 

h't§DNA 4 7 (CfEtt© fc hlft Li (/<- ^ 3 > h ) 

6 3 . m&m 4 s izmmcD t h iitHi ('< - y 3 > i ) 

^ 4 7 fCfe«S© fc hl^t L M ('<- y a > b ) £3 - FtSDNA 
<h ^/.TfifeSflS!^ ? * -«, 

6 4 . ttJjcll 4 5 fcfem© fc h I^Htl ('<- 3 V i ) * 3 - 
KtSDNA tm&lM 4 8 fCiBifc© t hMitLgk ('<- v 5 a > b 2 
) &3- K-T* D N A <h £^/LT:fifeS?&3E^? *- 0 

6 5. It $5 4 9l:!Bi0^^7Hi ; &3-Ft5DNA^t^ 

fife S S£ ^ ^ * * - i % St #3® 5 1 {c|S«© + ^ 5 Li^ 3 - k-t 
§ DN A £#X,-e/&3 3g3t<? ^-iJCck <9 Biffed £*lfc?i£o 

6 6. ft * 3S 5 0 / 7Hi^n- Kt'SDNA^tA 

-?fifeS & 3^ * * - <t . It* II 5 2 ^ 7Ll^n - Ft" 

i. 

6 9. at # £ 5 5 fC IB « © fc mtH«*J-h't«DNA^ 
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A,T?J5Jc£3fcSi'<**--£s 5 8 icfett© t h IHb L m& => - 

7 o . 5 6 \zmm<o t hgHbHil ('<- 5> a y b ) £ 3 - 

K-t S D N A&&/uX~J&2>&m'<? 9 - t. m*m 5 9(CfE*5©t 
MHbLil (/<- y 3 >b) £3- K^-S D N A££/,-T?j££f£3i 

7 1 . 1ft 3fc^ 5 7 iCfS«gcD t MHbHfjl 0<- v> a > i ) £ 3 - 
KtSDNASUfliJSffiS^^-i, Sftjfc^ 5 9 {cieifecD t 

* * - t iz J: 9 tlfclt^o 

7 2 . m&m 5 7 tciatt© t h mimm o<- v 3 > i ) * 3 - 

K-rSDNA££/^-efifcS3fc3i'<? I*5RIS 6 <c Ett© t h 

IHb ('<- S J b V b 2 ) - KtSDNAi^AflSSfSa 

7 3 . »Jfc^ 6 1 tCiE«©»3!' s ^ ^-ICJ; *9 ft 

io 

7 4. &3fc^6 2 • fcl5llfc©S&3t'<* ^-{Ci; «9 ^ft$5&£ ft/c?& 
7 5. 1ft £5 6 3fcK«©&5!'<**--c«fct)J&Jt*£&$tt;fc?ir 

7 6 . fftjfcis 6 4 icmmoztm^? * - iz & *o ntzm 

7 7 . 6 5 iCf2ii&©?i££ig# tx ^^ft^J^ £ * > 5 

7 8 . ift^ii 6 6{ciHtg©?ti^^#L. mmmmfr b + ^t 

1 3 8 



WO 99/51743 PCT/JP99/01768 

fozmm-tz d t zm'&t-t <s. t h t f * ^ ^m&om 

7 9. H|*^6 7 fCfEite©?i££i£S L, ^ £ * > 5 ft 

8 0. S*i|6 8 L. v ft 

fczuw-f & c t &!%mt-f & s t h t f ic^-r * * * 5 ftttosn 

8 1 . »3fc^ 6 9 ic IE ife L. S^ti^ b t h mil 

8 2. ft**! 7 o (cfeilo^i^^ft U £ t blMb 

Sf^^SKt^ d££#fc£-r&, tMFi:W5k b£Hbft# 

8 3 . fit 7 1 iCfBttOlf U »«F««J^ £ t hSUb 

8 5 . It* il 7 3 (ciaao^i^^S L. Ktt£«s^ £ t hilh 
ft&^SBXif- 5 d <h «h -T 6 . fc hTFl:*ft5k hSHbftft 

8 6 . fit*il 7 4 fc§2<&<7>?i££ig# L, SE«»«a*^ £ t h 1Mb 
ft#£«lJ-£ d i t h T F fc*f-T3 t hM4bftft 

8 7. Ii*ri7 5{Cie«gO?i±^ig«L. S^ltt^bh hilt 
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SEQUENCE LISTING 



<110> CHUCAI SEIYAKU KABUSHIKI KAISHA 

<120> Humanized antibodies against human tissue factor (TF) 

and process for production of the humanited antibodies 

<130> G821 

<150> JP 10-91850 

<151> 1998-04-03 

<160> 152 

<210> 1 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MHC-G1 
<400> 1 

ggatcccggg ccagtggata gacagatg 28 
<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MHC-G2a 
<400> 2 

ggatcccggg agtggataga ccgatgg 27 
<210> 3 
<211> 27 
<212> DNA 



1/10 9 
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< 2 1 3 > Artificial Sequence 



<220> 



<223> Primer MKC 



<400> 3 



ggatcccggg tggatggtgg gaagatg 



<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> M13 Primer M4 
<400> 4 

gttttcccag tcacgac 17 
<210> 5 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> M13 Primer RV 
<400> 5 

caggaaacag ctatgac 17 
<210> 6 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 



2/109 
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<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (441) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-2 
<400> 6 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Glu Trp Ser Trp lie Phe Leu Phe Leu Leu Ser Gly Thr Thr Gly 

-15 -10 -5 

gtc cac tct gag ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 
Val His Ser Glu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

1 5 10 

cct ggg get tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

act gac tac aac atg tac tgg gtg aag cag age cat gga aag age ctt 192 
Thr Asp Tyr Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

gag tgg att gga tat att gat cct tac aat ggt ggt act ate tac aac 240 
Glu Trp He Gly Tyr He Asp Pro Tyr Asn Gly Gly Thr He Tyr Asn 

50 55 60 

cag aag ttc aag ggc aag gec aca ttg act gtt gac aag tec tec age 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 
65 70 75 
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aca gee ttc atg cat etc aac age ctg aca tct gag gac tct gca gtc 336 
Thr Ala Phe Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gga ggg gaa ggg tac tac ttt gac tac tgg ggc 384 
Tyr Tyr Cys Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp Gly 

95 100 105 

caa ggc acc act etc aca gtc tec tea 411 
Gin Gly Thr Thr Leu Thr Val Ser Ser 
110 115 
<210> 7 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-pept i de 
<222> (58). . . (441) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-3 
<400> 7 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Glu Trp Ser Trp He Phe Leu Phe Leu Leu Ser Gly Thr Thr Gly 
-15 -10 -5 
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gtc cac tct gag ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 
Val His Ser GIu lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

1 5 10 

cct ggg get tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

act gac tac aac atg tac tgg gtg aag cag age cat gga aag age ctt 192 
Thr Asp Tyr Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

gag tgg att gga tat att gat cct tac aat ggt ggt act ate tac aac 240 
Glu Trp He Gly Tyr He Asp Pro Tyr Asn Gly Gly Thr He Tyr Asn 

50 55 60 

cag aag ttc aag ggc aag gee aca ttg act gtt gac aag tec tec age 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

65 70 75 

aca gee ttc atg cat etc aac age ctg aca tct gag gac tct gca gtc 336 
Thr Ala Phe Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gga ggg gaa ggg tac tac ttt gac tac tgg ggc 384 
Tyr Tyr Cys Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp Gly 

95 100 105 

caa ggc acc act etc aca gtc tec tea 411 
Gin Gly Thr Thr Leu Thr Val Ser Ser 
110 115 
<210> 8 
<2 1 1 > 408 
<212> DNA 
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< 2 1 3 > Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (408) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-4 
<400> 8 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtc aat tea gag gtt cag ctg cag cag tct ggg get gag ctt gtg agg 96 
Val Asn Ser Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg 

1 5 10 

cca ggg gec tta gtc aag ttg tec tgc aaa get tct ggc ttc aac att 144 
Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cac tgg gtg aag cag agg cct gaa cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 
30 35 40 45 

gag tgg att gga ttg att gat cct caa aat ggt aat act ata tat gac 240 
Glu Trp lie Gly Leu He Asp Pro Gin Asn Gly Asn Thr He Tyr Asp 
50 55 60 
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ccg aag 
Pro Lys 

aca gcc 
Thr Ala 

tat tac 
Tyr Tyr 
95 

gga acc 

Gly Thr 

110 
<210> 9 
<211> 408 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (408) 

<223> Nucleotide sequence coding for H chain V region of ant 
i -TF mouse monoclonal antibody ATR-5 
<400> 9 
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ttc cag ggc aag gcc agt ata aca gca gac aca tec tec aac 288 
Phe Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

tac ctg cag etc age age ctg aca tct gag gac act gcc gtc 336 
Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 
80 85 90 

tgt gat aga gac teg ggc tat get atg gac tac tgg ggt caa 384 
Cys Asp Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

100 105 
tea gtc acc gtc tec tea 408 
Ser Val Thr Val Ser Ser 
115 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 

Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 . 

gtc aat tea gag gtt cag ctg cag cag tct ggg act aac ctt gtg agg 96 

Val Asn Ser Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg 

1 5 10 

cca ggg gec tta gtc aag ttg tec tgc aaa ggt tct ggc ttc aac att 144 

Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cac tgg gtg aag cag agg cct gaa cag ggc ctg 192 

Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 

30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggt cat agt atg tat gac 240 

Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aag gec agt ata aca gca gac aca tec tec aac 288 

Pro Lys Phe Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

aca gec tac ctg cag etc age age ctg aca tct gag gac act gec gtc 336 

Thr Ala Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 

80 85 90 

tat ttc tgt get aga gac teg ggc tat get atg gac tac tgg ggt caa 384 

Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gga acc tea gtc ace gtc tec tea 408 
Gly Thr Ser Val Thr Val Ser Ser 
110 115 
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<210> 10 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (411) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-7 
<400> 10 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Glu Trp Ser Trp lie Phe Leu Phe Leu Leu Ser Gly Thr Thr Gly 

-15 -10 -5 

gtc cac tct gac ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 
Val His Ser Asp lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

1 5 10 

cct ggg tct tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 
Pro Gly Ser Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

cct gac tac aac ata ttc tgg gtg aag cag age cat gga aag age ctt 192 
Pro Asp Tyr Asn lie Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 
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gag tgg att gga tat att gat 
Glu Trp He Gly Tyr He Asp 
50 

cag aag ttc aac gac aag gcc 
Gin Lys Phe Asn Asp Lys Ala 
65 

aca gcc ttc atg cat etc aac 
Thr Ala Phe Met His Leu Asn 
80 

tat tac tgt gca aga ggt ttc 
Tyr Tyr Cys Ala Arg Gly Phe 
95 100 
caa ggg act ctg gtc act gtc 
Gin Gly Thr Leu Val Thr Val 
110 115 
<210> 11 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (411) 
<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-8 

10/109 



cct tac 
Pro Tyr 

aca ttg 
Thr Leu 
70 

age eta 
Ser Leu 
85 

tac tat 
Tyr Tyr 

tct gca 
Ser Ala 



act ggt 
Thr Gly 
55 

act gtt 
Thr Val 

aca tct 
Thr Ser 

gat tac 
Asp Tyr 



ggt act 
Gly Thr 

gac aag 
Asp Lys 

gag gac 
Glu Asp 
90 

gac tgt 
Asp Cys 
105 



ggc tac aac 
Gly Tyr Asn 
60 

tec tec age 
Ser Ser Ser 
75 

tct gca gtc 
Ser Ala Val 

tac tgg ggc 
Tyr Trp Gly 



240 



288 



336 



384 



411 
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<400> 11 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Glu Trp Ser Trp He Phe Leu Phe Leu Leu Ser Gly Thr Thr Gly 

-15 -10 -5 

gtc cac tct gac ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 
Val His Ser Asp lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

1 5 10 

cct ggg get tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

act gac tac aac ata ttc tgg gtg aag cag age cat gga aag age ctt 192 
Thr Asp Tyr Asn lie Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

gag tgg att gga tat att gat cct tac act ggt ggt act ggc tac aac 240 
Glu Trp lie Gly Tyr lie Asp Pro Tyr Thr Gly Gly Thr Gly Tyr Asn 

50 55 60 

cag aag ttc aac gac aag gec aca ttg act gtt gac aag tec tec age 288 
Gin Lys Phe Asn Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

65 70 75 

aca gec ttc atg cat etc aac age ctg aca tct gag gac tct gca gtc 336 
Thr Ala Phe Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga ggt ttc tac tat gat tac gac tgt tac tgg ggc 384 
Tyr Tyr Cys Ala Arg Gly Phe Tyr Tyr Asp Tyr Asp Cys Tyr Trp Gly 
95 100 105 
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caa ggg act ctg gtc act gtc tct gca 411 

Gin Gly Thr Leu Val Thr Val Ser Ala 

110 115 
<210> 12 
<211> 375 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (54) 
<220> 

<221> mat-peptide 
<222> (55). . . (375) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-2 
<400> 12 

atg etc act cag etc ctg gga tta ctg ctg etc tgg ttt gca ggt ggt 48 
Met Leu Thr Gin Leu Leu Gly Leu Leu Leu Leu Trp Phe Ala Gly Gly 

-15 -10 -5 

aaa tgt gac att cag atg acc cag tct cct gcc tec cag tct gca tct 96 
Lys Cys Asp He Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser 

1 5 10 

ctg gga gaa agt gtc acc ate aca tgc ctg gca agt cag acc att ggt 144 
Leu Gly Glu Ser Val Thr He Thr Cys Leu Ala Ser Gin Thr lie Gly 
15 20 25 30 
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aca tgg tta gcc tgg tat cag cag aaa cca ggg aaa tct cct cag gtc 192 
Thr Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val 

35 40 45 

ctg att tat get gca acc age ttg gca gat ggg gtc cca tea agg ttc 240 
Leu He Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe 

50 55 60 

agt ggt agt gga tct ggc aca aaa ttt tct ttc aag ate age age eta 288 
Ser Gly Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys He Ser Ser Leu 

65 70 75 

cag get gaa gat ttt gta agt tat tac tgt caa caa ctt tac agt act 336 
Gin Ala Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr 

80 85 90 

ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 375 
Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

<210> 13 
<211> 375 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (54) 
<220> 

<221> mat-peptide 
<222> (55). . . (375) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-3 

13/109 
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<400> 13 

atg etc act cag etc ctg gga tta ctg ctg etc tgg ttt gca ggt ggt 48 

Met Leu Thr Gin Leu Leu Gly Leu Leu Leu Leu Trp Phe Ala Gly Gly 

-15 -10 -5 

aaa tgt gac att cag atg ace cag tct cct gee tec cag tct gca tct 96 

Lys Cys Asp lie Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser 

1 5 10 

ctg gga gaa agt gtc acc ate aca tgc ctg gca agt cag ace att ggt 144 

Leu Gly Glu Ser Val Thr He Thr Cys Leu Ala Ser Gin Thr He Gly 

15 20 25 30 

aca tgg tta gee tgg tat cag cag aaa cca ggg aaa tct cct cag gtc 192 

Thr Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val 

35 40 45 

ctg att tat get gca acc age ttg gca gat ggg gtc cca tea agg ttc 240 

Leu He Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe 

50 55 60 

agt ggt agt gga tct ggc aca aaa ttt tct ttc aag ate age age eta 288 

Ser Gly Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys lie Ser Ser Leu 

65 70 75 

cag get gaa gat ttt gta agt tat tac tgt caa caa ctt tac agt act 336 

Gin Ala Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr 

80 85 90 

ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 375 

Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 

95 100 105 
<210> 14 
<211> 387 
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<212> DNA 
<213> Mouse 
<220> 

<22 1 > sig-peptide 
<222> (1). . . (66) 
<220> 

<221> mat-peptide 
<222> (67). . . (387) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-4 
<400> 14 

atg gac atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg 48 
Met Asp Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp 

-20 -15 -10 

ttt cca ggt ate aga tgt gac ate aag atg acc cag tct cca tec tec 96 
Phe Pro Gly lie Arg Cys Asp He Lys Met Thr Gin Ser Pro Ser Ser 
-5 1 5 10 

atg tat gcc teg ctg gga gag aga gtc act ate act tgc aag gcg agt 144 
Met Tyr Ala Ser Leu Gly Glu Arg Val Thr lie Thr Cys Lys Ala Ser 

15 20 25 

cag gac att aaa acc ttt tta age tgg tac cag cag aaa cca tgg caa 192 
Gin Asp He Lys Thr Phe Leu Ser Trp Tyr Gin Gin Lys Pro Trp Gin 

30 35 40 

tct cct aag acc ctg ate tat tat gca aca age ttg gca gat ggg gtc 240 
Ser Pro Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val 
45 50 55 
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cca tea aga ttc agt ggc agt gga tct ggg caa gat tat tct eta ace 288 
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr 

60 65 70 

ate age age ctg gag tct gac gat tea gca act tat tac tgt eta cag 336 
He Ser Ser Leu Glu Ser Asp Asp Ser Ala Thr Tyr Tyr Cys Leu Gin 
75 80 85 90 

cat ggt gag age ccg tac acg ttc gga ggg ggg acc aaa ctg gaa ata 384 
His Gly Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He 

95 100 105 

aaa 387 
Lys 

<210> 15 
< 2 1 1 > 381 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

< 22 1 > mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-5 
<400> 15 

atg agg gec cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly lie Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 
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ggt ate aga tgt gac ate aag atg ace cag tct cca tec tct atg tat 96 
Gly He Arg Cys Asp He Lys Met Thr Gin Ser Pro Ser Ser Met Tyr 

1 5 10 

gca teg ctg gga gag aga gtc act ate act tgc aag gcg agt cag gac 144 
Ala Ser Leu Gly Glu Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttt tta agt tgg tac cag caa aaa cca tgg aaa tct cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro 

30 35 40 

aag acc ctg ate tat tat gca aca age ttg gca gat ggg gtc cca tea 240 
Lys Thr Leu lie Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

aga ttc agt ggc agt gga tct ggg caa gat tat tct eta acc ate aac 288 
Arg Phe Ser Gly Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He Asn 

65 70 75 

aac ctg gag tct gac gat aca gca act tat tat tgt eta cag cat ggt 336 
Asn Leu Glu Ser Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

<210> 16 
<211> 393 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 

17/109 



WO 99/51743 



PCT/JP99/01768 



<222> (1). . . (57) 
<220> 

<221> mat-pept ide 
<222> (58). . . (394) 

<223> Nucleotide sequence coding for L chain V region of ant 
i -TF mouse monoclonal antibody ATR-7 
<400> 16 

atg agt cct gcc cag ttc ctg ttt ctg tta gtg etc tgg att egg gaa 48 
Met Ser Pro Ala Gin Phe Leu Phe Leu Leu Val Leu Trp lie Arg Glu 

-15 -10 -5 

ate aac ggt gat gtt gtg ctg acc cag act cca etc act ttg teg gtt 96 
He Asn Gly Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val 

1 5 10 

acc att gga caa cca gcc tec gtc tct tgc aag tea agt cag age etc 144 
Thr He Gly Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu 

15 20 25 

tta gat agt gat gga aag aca tat ttg aat tgg ttg tta cag agg cca 192 
Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro 
30 35 40 45 

ggc cag tct cca aag cgc ctg ate tat ctt gtg tct aaa ctg gac tct 240 
Gly Gin Ser Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser 

50 55 60 

gga gtc cct gac agg ttc act ggc agt gga tea ggg aca gat ttc aca 288 
Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr 
65 70 75 



18/109 
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ctg aaa ate age aga gtg gag get gag gat ttg gga gtt tat tat tgt 336 
Leu Lys He Ser Arg Vai Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys 

80 85 90 

tgg caa gat aca cat ttt ccg gac acg ttc gga ggg ggg ace aag ctg 336 
Trp Gin Asp Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

gaa ata aaa 393 
Glu lie Lys 
110 

<210> 17 
<211> 393 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (393) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-8 
<400> 17 

atg agt cct gee cag ttc ctg ttt ctg tta gtg etc tgg att egg gat 48 
Met Ser Pro Ala Gin Phe Leu Phe Leu Leu Val Leu Trp He Arg Asp 
-15 -10 -5 



19/109 
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ate aac ggt gat gtt gta ctg acc cag act cca etc act ttg teg gtt 96 
lie Asa Gly Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val 

1 5 10 

acc att gga caa cca gec tec gtc tct tgc aag tea agt cag age etc 144 
Thr lie Gly Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu 

15 20 25 

tta gat agt gat gga aag aca tat ttg aat tgg ttg tta cag agg cca 192 
Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro 
30 35 40 45 

ggc cag tct cca aag cgc eta ate tat ctg gtg tct aaa ctg gac tct 240 
Gly Gin Ser Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser 

50 55 60 

gga gtc cct gac agg ttc act ggc agt gga tea ggg aca gat ttc aca 288 
Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 75 

ctg aaa ate age aga gtg gag get gag gat ttg gga gtt tat tat tgt 336 
Leu Lys He Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys 

80 85 90 

tgg caa gat aca cat ttt ccg gac acg ttc gga ggg ggg acc aag ctg 384 
Trp Gin Asp Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

gaa ata aaa 393 
Glu He Lys 
110 

<210> 18 
<211> 35 
<212> DNA 



2 0/1 09 
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<213> Artificial Sequence 
<220> 

<223> Primer ch5HS 
<400> 18 

gtctgtcgac ccaccatgaa atgcagctgg gtcat 35 
<210> 19 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer ch5HA 
<400> 19 

tgttgctagc tgaggagacg gtgactga 28 
<210> 20 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer ch5LS 
<400> 20 

gtctagatct ccaccatgag ggcccctgct cagtt 35 
<210> 21 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer ch5LA 

2 1/10 9 



WO 99/51743 



/ 
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<400> 21 

tgttcgtacg ttttatttcc agcttggt 28 
<210> 22 
<211> 104 
<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> CDR grafting primer hR5HvlS 
<400> 22 

ttctgtcgac ccaccatgaa atgcagctgg gtcatcttct tcctgatggc agtggttaca 60 
ggggttaact cacaggtgca gctgttggag tctggagctg tgct 104 

<210> 23 

<211> 108 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv28 
<400> 23 

acaggtgcag ctgttggagt ctggagctgt gctggcaagg cctgggactt ccgtgaagat 60 
ctcctgcaag gcttccggat tcaacattaa agactactat atgcattg 108 

<210> 24 

<211> 108 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv4S 
<400> 24 
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gaatggccat agtatgtatg acccgaaatt ccagggcagg gccaaactga ctgcagccac 60 
atccgccagt attgcctact tggagttctc gagcctgaca aatgagga 108 

<210> 25 

<211> 110 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv3A 
<400> 25 

tcatacatac tatggccatt cgcaggatca ttcccaccaa tccattctag accctgtcca 60 
ggcctctgtt ttacccaatg catatagtag tctttaatgt tgaatccgga 110 

<210> 26 

<211> 110 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv5A 
<400> 26 

agaagctagc tgaggagacg gtgaccaggg tgccttggcc ccagtagtcc atggcatagc 60 
ccgagtctct tgcacagtaa tagaccgcag aatcctcatt tgtcaggctc 110 

<210> 27 

<211> 19 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Primer hR5HvPrS 
<400> 27 



2 3/109 
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ttctgtcgac ccaccatga 19 
<210> 28 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer hR5HvPrA 
<400> 28 

agaagctagc tgaggagac 19 
<210> 29 
<211> 415 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-pept i de 
<222> (58). . . (415) 

<223> Nucleotide sequence coding for version "a" of humanize 
d H chain V region 
<400> 29 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 ' 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc agg gec aaa ctg act gca gec aca tec gec agt 288 
Pro Lys Phe Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser 

65 70 75 

att gec tac ttg gag ttc teg age ctg aca aat gag gat tct gcg gtc 336 
He Ala Tyr Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 415 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 30 
< 2 1 1 > 119 
<212> PRT 



2 5/109 
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< 2 1 3 > Ar t i f i cial Sequence 
<220> 

<223> Amino acid sequence of version "a" of humanized H cha 
n V region 
<400> 30 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser lie Ala Tyr 
65 70 75 80 

Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 31 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RPPS 
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<400> 31 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatc actgcagaca 60 
catccacgaa cacagcctac atggagctct cgagtctgag 100 

<210> 32 

<211> 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFBS 
<400> 32 

ggagctctcg agtctgagat ctgaggacac agccatttat tactgtgcaa gagactcggg 60 
ctatgccatg gttct 75 

<210> 33 

<211> 100 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFFA 
<400> 33 

ctcagactcg agagctccat gtaggctgtg ttcgtggatg tgtctgcagt gattgtgact 60 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 

<210> 34 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFBA 

2 7/109 
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<400> 34 

agaaccatgg catagcccga gtctcttgca cagtaataaa tggctgtgtc ctcagatctc 60 
agactcgaga gctcc 75 

<210> 35 

<211> 100 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMFS 
<400> 35 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatg ctggtagaca 60 
catccaagaa ccagttctcc ctgaggctct cgagtgtgac 100 

<210> 36 

<21 1 > 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer P3NMBS 
<400> 36 

gaggctctcg agtgtgacag ccgcggacac agccgtatat tactgtgcaa gagactcggg 60 
ctatgccatg gttct 75 

<210> 37 

<211> 100 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMFA 

2 8/1 09 
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<400> 37 

gtcacactcg agagcctcag ggagaactgg ttcttggatg tgtctaccag cattgtgact 60 



<210> 38 
< 2 1 1 > 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMBA 
<400> 38 

agaaccatgg catagcccga gtctcttgca cagtaatata cggctgtgtc cgcggctgtc 60 
acactcgaga gcctc 75 

<210> 39 

<211> 414 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)... (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "b" of humani2e 
d H chain V region 
<400> 39 



cggccctgga atttcgggtc atacatacta tggccaagaa 



100 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 .10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta .192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac aca gec att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
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<210> 40 
<211> 119 
< 21 2 > PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b" of humanized H chai 
n V reg i on 
<400> 40 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 41 
<211> 414 
<212> DNA 



3 1/1 



0 9 
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PCT/JP99/01768 



< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "c" of humanize 
d H chain V region 
<400> 41 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 
50 55 60 



3 2/109 
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ccg aaa ttc cag ggc cga gtc aca atg ctg gta gac aca tec aag aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn 

65 70 75 

cag ttc tec ctg agg etc teg agt gtg aca gee gcg gac aca gec gta 336 
Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

<210> 42 

<211> 119 

<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "c" of humanized H chai 
n V region 
<400> 42 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 
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Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser 
65 70 75 80 

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 43 
<2il> 100 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3EPS 
<400> 43 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt actgcggacg 60 
aatccacgag cacagcctac atggagctct cgagtctgag 100 

<210> 44 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3BPA 
<400> 44 

agaaccatgg catagcccga gtctctcgca cagaaatata cggccgagtc ctcagatctc 60 

3 4/1 09 
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agactcgaga gctcc 75 
<210> 45 
<211> 20 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Primer F3PrS 
<400> 45 

ttcttggcca tagtatgtat 20 
<210> 46 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer F3PrA 
<400> 46 

agaaccatgg catagccc 18 
<210> 47 
<211> 100 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3vHS 
<400> 47 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtctcgatt accgcggacg 60 
agtcaacgaa gatagcctac atggagctca acagtctgag 100 
<210> 48 
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<211> 75 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3vHA 
<400> 48 

agaaccatgg catagcccga gtctctcgca cagaaataaa cggccgtgtc ctcagatctc 60 
agactgttga gctcc 75 

<210> 49 

<211> 414 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "d" of humanize 
d H chain V region 
<400> 49 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 
1 5 10 

3 6/109 
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cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac teg gec gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 50 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "d" of humanized H chai 



3 7/1 09 
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n 

<400> 50 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 51 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
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<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "e" of humanize 
d H chain V region 
<400> 51 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 

Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 

Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 

Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 

Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 

Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc teg att acc gcg gac gag tea acg aag 288 

Pro Lys Phe Gin Gly Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys 

65 70 75 

ata gec tac atg gag etc aac agt ctg aga tct gag gac acg gec gtt 336 

He Ala Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val 
80 85 90 
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tat ttc tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 

Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 105 

ggc ace ctg gtc ace gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 52 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "e" of humanized H chai 
n V region 
<400> 52 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Ser lie Thr Ala Asp Glu Ser Thr Lys He Ala Tyr 
65 70 75 80 

Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys 
85 90 95 
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Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 53 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3SSS 
<400> 53 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catccacgag cacagcctac atggagctca ggagcctgag 100 

<210> 54 

<211> 75 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3SSA 
<400> 54 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc gtcagatctc 60 
aggctcctga gctcc 75 
<210> 55 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> FR Shuffling primer F3CDS 
<400> 55 

ttcttggcca tagtatgtat gacccgaaat tccagggcaa agccactctg actgcagacg 60 
aatcctccag cacagcctac atgcaactct cgagcctacg 100 

<210> 56 

< 2 1 1 > 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3CDA 
<400> 56 

agaaccatgg catagcccga gtctcttgca caagaataga ccgcagagtc ctcagatcgt 60 
aggctcgaga gttgc 75 

<210> 57 

<211> 414 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

< 223 > Nucleotide sequence coding for version "f" of humanize 
d H chain V region 
<400> 57 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 

Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 

Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 

Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 

Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 

Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att acc gcg gac aca tec acg age 288 

Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc agg age ctg aga tct gac gac acg gec gtg 336 

Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 

Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
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<210> 58 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "f" of humanized H chai 
n V region 
<400> 58 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 59 
<211> 414 
<212> DNA 



4 4/109 
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<213> Artificial Sequence 
<220> 

<221> s i g-pep tide 
<222> (D..-C57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

j- „ fnr vprsion "g" of humanize 
<223> Nucleotide sequence coding for version 

d H chain V region 
<400> 59 

Met Lys C»s Ser Trp Val lie Phe PPe Leu Me. Ala Val Val Thr 01, 



-15 



-10 



-5 



e „ aac tea ca 8 .« ca 8 et« It. *a 8 to. 88 a 8 c. ... et. 8 ca a 88 96 
W Ase Ser Gin Val Gin Leu Leu G.u Ser Gly Ma Val Leu Ala Ar 8 

5 10 
cc< Hi act tec ... aa 8 ate lee t<c aa 8 get tec 88 a t.c aac alt 144 
Pr oC,yThr Ser Va, Lys He Ser Cys Lys Ala Ser Gly Phe Asnl.e 

20 ^ 
aaa Z tac tat atg cat tgg gta aaa cag agg eet gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

15 40 45 

30 " 

g aa la at. 88 < W aat »t cc. 8 c 8 aat 88 c cat a 8 t at. tat 8 ac 240 
Gl. TCP lie Gly Gly As„ Asp Pro Ala Asp G.y His Ser Me. Tyr Asp 
50 * 60 
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ccg aaa ttc cag ggc aaa gcc act ctg act gca gac gaa tec tec age 288 
Pro Lys Phe Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser 

65 70 75 

aca gcc tac atg caa etc teg age eta cga tct gag gac tct gcg gtc 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat tct tgt gca aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Ser Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

<210> 60 

<211> 119 

<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "g" of humanUed H chai 
n V region 
<400> 60 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 
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Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Ser Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 61 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3ADS 
<400> 61 

ttcttggcca tagtatgtat gacccgaaat tccagggccg cgtcaccatg tcagccgaca 60 
agtcctccag cgccgcctat ttacagtgga ccagccttaa 100 

<210> 62 

< 21 1 > 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3ADA 
<400> 62 

agaaccatgg catagcccga gtctctcgcg cagaaatata tggcggtgtc cgaggcctta 60 
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aggctggtcc actgt 75 
<210> 63 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "h" of humanize 
d H chain 
<400> 63 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 
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gaa tgg 
Glu Trp 

ccg aaa 
Pro Lys 

gcc gcc 
Ala Ala 

tat ttc 
Tyr Phe 
95 

ggc acc 
Gly Thr 
110 
<210> 64 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "h" of humanized H chai 
n V region 
<400> 64 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 
20 25 30 
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att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

• 50 55 60 

ttc cag ggc cgc gtc acc atg tea gcc gac aag tec tec age 288 
Phe Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser 

65 70 75 

tat tta cag tgg acc age ctt aag gcc teg gac acc gcc ata 336 
Tyr Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala He 
80 85 90 

tgc gcg aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

100 105 
ctg gtc acc gtc tec tea get age 414 
Leu Val Thr Val Ser Ser Ala Ser 
115 



WO 99/51743 

Tyr Met His Trp 
35 

Gly Gly Asn Asp 
50 

Gin Gly Arg Val 
65 

Leu Gin Trp Thr 

Ala Arg Asp Ser 
100 

Val Thr Val Ser 

115 
<210> 65 
<211> 100 
<212> DNA 
<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3MMS 
<400> 65 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catcgacgag cacagtcttc atggaactga gcagcctgag 100 

<210> 66 

<211> 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3MMA 

5 0/109 
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Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

40 45 
Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

55 60 
Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr 
70 75 80 

Ser Leu Lys Ala Ser Asp Thr Ala lie Tyr Phe Cys 
85 90 95 

Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
105 110 

Ser Ala Ser 
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<400> 66 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc ttcagatctc 60 



<210> 67 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3BMS 
<400> 67 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcaccttt accgcggaca 60 
catccgcgaa cacagcctac atggagttga ggagcctcag 100 

<210> 68 

<211> 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3BMA 
<400> 68 

agaaccatgg catagcccga gtctctcgca caataataaa cagccgtgtc tgcagatctg 60 
aggctcctca actcc 75 

<210> 69 

<2 1 1 > 414 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 



aggctgctca gttcc 



75 
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<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "i" of humanize 
d H chain V region 
<400> 69 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Cly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att acc gcg gac aca teg acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser 
65 70 75 
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aca gtc ttc atg gaa 
Thr Val Phe Met Glu 
80 

tat tac tgt gcg aga 
Tyr Tyr Cys Ala Arg 
95 

ggc acc ctg gtc acc 
Gly Thr Leu Val Thr 
110 

<210> 70 
<211> 119 
<212> PRT 
<213> Artificial 
<220> 

<223> Amino acid 
n V region 
<400> 70 

Gin Val Gin Leu Leu 
1 5 
Ser Val Lys lie Ser 
20 

Tyr Met His Trp Val 
35 

Gly Gly Asn Asp Pro 
50 

Gin Gly Arg Val Thr 
65 



ctg age age ctg aga tct gaa gac acg gec gtg 336 
Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

85 90 
gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

100 105 
gtc tec tea get age 414 
Val Ser Ser Ala Ser 
115 



Sequence 



sequence of version "i" of humanized H chai 

Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

10 15 
Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

25 30 
Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

40 45 
Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

55 60 
He Thr Ala Asp Thr Ser Thr Ser Thr Val Phe 
70 75 80 
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Met Clu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 71 
<211> 414 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

< 22 1 > sig-peptide 
<222> (1). ..(57) 
<220> 

< 221 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "j" of humanize 
d H chain V region 
<400> 71 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 
1 5 10 
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Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 71 
< 2 1 1 > 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

< 22 1 > sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "j" of humanize 
d H chain V region 
<400> 71 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 
1 5 10 
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cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acc ttt acc gcg gac aca tec gcg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn 

65 70 75 

aca gee tac atg gag ttg agg age etc aga tct gca gac acg get gtt 336 
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val 

80 85 90 

tat tat tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 72 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "j" of humanized H cha 

5 5/109 
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n V region 
<400> 72 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 73 
<211> 79 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F2MPS 
<400> 73 

ttctatgcat tgggtgcgcc aggctccagg acagggcctg gagtggatgg gagggaatga 60 
tcctgcgaat ggccattct 79 

5 6/1 09 
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<210> 74 
<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2MPA 
<400> 74 

agaatggcca ttcgcaggat cattccctcc catccactcc aggccctgtc ctggagcctg 60 
gcgcacccaa tgcatagaa 79 

<210> 75 

<211> 414 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-pept i de 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "bl" of humaniz 
ed H chain V region 
<400> 75 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu GIu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cgc cag get cca gga cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 76 
<211> 119 
<212> PRT 
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< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "bl" of humanized H cha 
in V region 
<400> 76 

Gin Vai Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 77 
<211> 414 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
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<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "dl" of humaniz 
ed H chain V region 
<400> 77 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cgc cag get cca gga cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 
65 70 75 
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aca gcc tac atg gag etc teg agt ctg aga tct gag gac teg gee gta 336 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 
80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 

Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 78 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "dl" of humanized H cha 
in V region 
<400> 78 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

6 1/10 9 
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Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 



Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 



Val Thr Val Ser Ser Ala Ser 

115 
<210> 79 
<211> 79 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F2VHS 
<400> 79 

ttctatgcat tgggtgcgac aggcccctgg acaagggctt gagtggattg gagggaatga 60 
tcctgcgaat ggccatctt 79. 

<210> 80 

< 2 1 1 > 79 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F2VHA 
<400> 80 

aagatggcca ttcgcaggat cattccctcc aatccactca agcccttgtc caggggcctg 60 
tcgcacccaa tgcatagaa 79 

<210> 81 

<211> 414 

<212> DNA 



85 



90 



95 



100 



105 



110 
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< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "b3" of humaniz 
ed H chain V region 
<400> 81 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gtg cga cag gee cct gga caa ggg ctt 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 
50 55 60 
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ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 82 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b3" of humanized H cha 
in V region 
<400> 82 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 
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Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 83 
<211> 414 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "d3" of humaniz 
ed H chain V region 
<400> 83 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu GIu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cga cag gec cct gga caa ggg ctt 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac teg gee gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 84 
<211> 119 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "d3" of humanized H cha 
in V region 
<400> 84 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 85 
<211> 98 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuf f 1 ing vector LvlS 
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<400> 85 

gtctagatct ccaccatgag ggcccctgct cagttttttg ggatcttgtt gctctggttt 60 



<210> 86 
<211> 98 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv4S 
<400> 86 

ttggcagatg gggtcccatc aaggttcagt ggctccggat ctggtaccga tttcactctc 60 
accatctcga gtctgcaacc tgaagatttt gcaactta 98 

<210> 87 

<211> 98 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv2A 
<400> 87 

cttaagaagc ttttaatgtc ctgtgaggcc ttgcacgtga tggtgactct gtctcctaca 60 
gatgcagaca gggaggatgg agactgggtc atctggat 98 

<210> 88 

<211> 98 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv3A 



ccagggatcc gatgtgacat ccagatgacc cagtctcc 
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<400> 88 

gatgggaccc catctgccaa actagttgca taatagatca ggagcttagg ggctttccct 60 
ggtttctgct gataccaact taagaagctt ttaatgtc 98 

<210> 89 

<211> 94 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv5A 
<400> 89 

tgttcgtacg tttgatctcc accttggtcc ctccgccgaa cgtgtacggg ctctcaccat 60 
gctgcagaca gtagtaagtt gcaaaatctt cagg 94 

<210> 90 

<211> 20 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Primer h5LvS 
<400> 90 

gtctagatct ccaccatgag 20 
<210> 91 
< 2 1 1 > 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer h5LvA 
<400> 91 
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tgttcgtacg tttgatctc 19 
<210> 92 
<211> 381 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-pept i de 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "a" of humanize 
d L chain V region 
<400> 92 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 • 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 

Gly He Arg Cys Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 
30 35 40 
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aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val 
45 50 55 

agg ttc agt ggc tec gga tct ggt acc gat ttc act etc acc 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 

65 70 
agt ctg caa cct gaa gat ttt gca act tac tac tgt ctg cag 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin 
80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He 
95 100 105 

<210> 93 
<211> 107 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "a" of humanized L chai 
n V region 
<400> 93 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 
35 40 45 
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cca tea 240 
Pro Ser 
60 

ate teg 288 
He Ser 
75 

cat ggt 336 
His Gly 

aaa 381 
Lys 
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Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 

<210> 94 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F3SS 
<400> 94 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagatt ttgcaactta 60 
ctattgtctg cagaaca 77 

<210> 95 

< 2 1 1 > 77 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F3SA 
<400> 95 

tgttctgcag acaatagtaa gttgcaaaat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 77 
<210> 96 

7 2/1 09 
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< 2 1 1 > 77 

<212> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F3RS 
<400> 96 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagata ttgcaactta 60 
ctattgtctg cagaaca 77 

<210> 97 

<211> 77 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F3RA 
<400> 97 

tgttctgcag acaatagtaa gttgcaatat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 77 

<2I0> 98 

<211> 381 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

7 3/1 09 
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<223> Nucleotide sequence coding for version "b" of humanize 
d L chain V region 
<400> 98 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 

Gly He Arg Cys Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

7 4/109 
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<210> 99 
<211> 107 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b" of humanized L cha 
n V region 
<400> 99 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

1 5 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp lie Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 100 
< 21 1 > 381 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 
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<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "c" of humanize 
d L chain V region 
<400> 100 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 

Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 
65 70 75 
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age etc cag 
Ser Leu Gin 

gag age ccg 
Glu Ser Pro 
95 

<210> 101 
<211> 107 
< 2 12 > PRT 
<2 13 > Artificial Sequence 

<220> 

< 223 > Amino acid sequence of version "c" of humanized L chai 
n V region 
<400> 101 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 
85 90 95 

7 7/109 
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cct gaa gat att gca act tac tat tgt ctg cag cat ggt 336 

Pro Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly 
80 85 90 

tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 

Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 
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Thr Phe Gly Gly Gly Thr Lys Val GIu He Lys 
100 105 

<210> 102 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2SS 
<400> 102 

gtctcttaag ttggttccag cagaaaccag ggaaatctcc taagaccctg atctactatg 60 
caactagtaa ca 72 

<210> 103 

<211> 72 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2SA 
<400> 103 

tgttactagt tgcatagtag atcagggtct taggagattt ccctggtttc tgctggaacc 60 
aacttaagag ac 72 

<210> 104 

<211> 72 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2XS 
<400> 104 



7 8/1 09 





WO 99/51743 
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gtctcttaag ttggtatcag cagaaaccag agaaagcccc taagtccctg atctattatg 60 



<210> 105 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2XA 
<400> 105 

tgttactagt tgcataatag atcagggact taggggcttt ctctggtttc tgctgatacc 60 
aacttaagag ac 72 

<210> 106 

<211> 381 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "bl" of humaniz 
ed L chain V region 
<400> 106 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 



caactagtaa ca 



72 
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ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 
Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gec tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg ttc cag cag aaa cca ggg aaa tct cct 192 
He Lys Ser Phe Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro 

30 35 40 

aag acc ctg ate tac tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

95 100 105 

<210> 107 
<21 1 > 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "bl" of humanized L cha 
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in V region 
<400> 107 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 108 
<211> 381 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "b2" of humaniz 
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ed L chain V region 
<400> 108 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 

Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 

-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 

Gly lie Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca gag aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro 

30 35 40 

aag tec ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Ser Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 

95 100 105 

<210> 109 
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<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b2" of humanized L cha 
in V region 
<400> 109 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 

<210> 110 
<211> 30 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR1 of all versions of humanize 
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d H chain V region 
<400> 110 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

5 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys 
20 25 30 

<210> 111 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "a" to "j" of h 
umanized H chain V region 
<400> 111 

Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He Gly 
5 10 

<210> 112 
<2 1 1 > 14 
<212> PRT 

<213> Arti f icial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "bl" and "dl".o 
f humanized H chain V region 
<400> 112 

Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met Gly 
5 10 

<210> 113 
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< 2 1 1 > 14 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "b3" and "d3" o 
f humanized H chain V region 
<400> 113 

Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He Gly 
5 10 

<210> 114 
<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "a" of humanized 
H chain V region 
<400> 114 

Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser He Ala Tyr Leu Glu 

5 10 15 

Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 115 
<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of versions (b), (bl) and ( 
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b3) of humanized H chain V region 
<400> 115 

Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr Met Glu 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 116 
<211> 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of PR3 of version "c" of humani2ed 

H chain V region 
<400> 116 

Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg 

5 10 15 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 117 
< 2 1 1 > 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of versions "d", u dl" and " 
d3" of humanized H chain V region 
<400> 117 
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Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr Met Glu 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg 
20 25 30 

<210> 118 
< 21 1 > 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "e" of humanized 

H chain V region 
<400> 118 

Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys He Ala Tyr Met Glu 

5 10 15 

Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys Ala Arg 
20 25 30 

<210> 119 
<211> 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "f" of humanized 

H chain V region 
<400> 119 

Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu 
5 10 15 
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Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 120 
<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "g" of humanized 

H chain V region 
<400> 120 

Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr Met Gin 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Ser Cys Ala Arg 
20 25 30 

<210> 121 
<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "h" of humanized 

H chain V region 
<400> 121 

Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr Leu Gin 

5 10 15 

Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala He Tyr Phe Cys Ala Arg 
20 25 30 

<210> 122 
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<211> 32 
<212> PRT 

<2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "i" of humani2ed 

H chain V region 
<400> 122 

Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Val Phe Met Glu 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 123 
<211> 32 
< 2 1 2 > PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "j" of humanized 

H chain V region 
<400> 123 

Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr Met Glu 

5 10 15 

Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 124 
<211> 13 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Amino acid sequence of FR4 of all versions of humanize 
d H chain V region 
<400> 124 

Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
5 10 

<210> 125 
<211> 23 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR1 of all versions of humanize 
d L chain V region 
<400> 125 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

5 10 15 

Asp Arg Val Thr lie Thr Cys 
20 

<210> 126 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "a", "b" and "c 

of humanized L chain V region 
<400> 126 
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Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie Tyr 
5 10 15 

<210> 127 
<211> 15 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of FR2 of version "bl" of humanize 
d L chain V region 
<400> 127 

Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu He Tyr 
5 10 15 

<210> 128 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of version "b2" of humanize 
d L chain V region 
<400> 128 

Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu lie Tyr 
5 10 15 

<210> 129 
<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<223> Amino acid sequence of FR3 of version "a" of humanized 

L chain V region 
<400> 129 

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

5 10 15 

Leu Thr He Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys 
20 25 30 

<210> 130 
<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of versions "b", "bl" and " 
b2" of humanized L chain V region 
<400> 130 

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr 

5 10 15 

Leu Thr He Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys 
20 25 30 

<210> 131 
<2 1 1 > 32 
<212> PRT 

<2 13 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "c" of humanized 

L chain V region 
<400> 131 
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Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr 

5 10 15 

Leu Thr He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys 
20 25 30 

<210> 132 
<211> 10 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR4 of all versions of humani2e 
d L chain V region 
<400> 132 

Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
5 10 

<210> 133 
<211> 5 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of CDR1 of all versions of humaniz 
ed H chain V region 
<400> 133 
Asp Tyr Tyr Met His 

5 

<210> 134 
<211> 17 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of CDR2 of all versions of humaniz 
ed H chain V region 
<400> 134 

Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe Gin 
5 10 15 

Gly 

<210> 135 
< 2 1 1 > 8 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of CDR3 of all versions of humaniz 
ed H chain V region 
<400> 135 

Asp Ser Gly Tyr Ala Met Asp Tyr 

5 

<210> 136 
<2 1 1 > 11 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of CDR1 of all versions of humaniz 
ed L chain V region 
<400> 136 
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Lys Ala Ser Gin Asp He Lys Ser Phe Leu Ser 
5 10 

<210> 137 
<211> 7 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of CDR2 of all versions of humaniz 
ed L chain V region 
<400> 137 

Tyr Ala Thr Ser Leu Ala Asp 
5 

<210> 138 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of CDR3 of all versions of humaniz 
ed L chain V region 
<400> 138 

Leu Gin His Gly Glu Ser Pro Tyr Thr 

5 

<210> 139 
<211> 118 
<212> PRT 
<2 1 3 > Mouse 
<220> 
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<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-2 
<400> 139 

Glu lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr 

20 25 30 

Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 

35 40 45 

Gly Tyr He Asp Pro Tyr Asn Gly Gly Thr He Tyr Asn Gin Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

Thr Leu Thr Val Ser Ser 

115 
<210> 140 
< 2 1 1 > 118 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-3 
<400> 140 
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Glu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val 

5 10 
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser 

20 25 
Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser 

35 40 
Gly Tyr lie Asp Pro Tyr Asn Gly Gly Thr He Tyr 
50 55 60 

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser 
65 70 75 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala 

85 90 
Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp 

100 105 
Thr Leu Thr Val Ser Ser 

115 
<210> 141 
<211> 117 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-4 
<400> 141 

Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Ala 
5 10 15 
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Lys Pro Gly Ala 
15 

Phe Thr Asp Tyr 
30 

Leu Glu Trp He 
45 

Asn Gin Lys Phe 

Ser Thr Ala Phe 
80 

Val Tyr Tyr Cys 
95 

Gly Gin Gly Thr 
110 
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Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn 

20 25 
Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly 

35 40 
Gly Leu He Asp Pro Gin Asn Gly Asn Thr He Tyr 
50 55 60 

Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser 
65 70 75 

Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala 

85 90 
Asp Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly 

100 105 
Val Thr Val Ser Ser 

115 
<210> 142 
<211> 117 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-5 
<400> 142 

Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg Pro Gly Ala 

5 10 15 

Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn lie Lys Asp Tyr 
20 25 30 
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He Lys Asp Tyr 
30 

Leu Glu Trp lie 
45 

Asp Pro Lys Phe 

Asn Thr Ala Tyr 
80 

Val Tyr Tyr Cys 
95 

Gin Gly Thr Ser 
110 
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Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly 

35 40 
Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr 
50 55 60 

Gin Gly Lys Ala Ser lie Thr Ala Asp Thr Ser Ser 
65 70 75 

Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala 

85 90 
Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly 

100 105 
Val Thr Val Ser Ser 

115 
<210> 143 
<211> 118 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-7 
<400> 143 

Asp He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ser 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Pro Asp Tyr 

20 25 30 

Asn He Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 
35 40 45 
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Leu Glu Trp He 
45 

Asp Pro Lys Phe 

Asn Thr Ala Tyr 
80 

Val Tyr Phe Cys 
95 

Gin Gly Thr Ser 
110 
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Gly Tyr He Asp Pro Tyr Thr Gly Gly Thr Gly Tyr Asn Gin Lys Phe 

50 55 60 

Asn Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Phe Tyr Tyr Asp Tyr Asp Cys Tyr Trp Gly Gin Gly Thr 

100 105 110 

Leu Val Thr Val Ser Ala 

115 
<210> 144 
<211> 118 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-8 
<400> 144 

Asp He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr 

20 25 30 

Asn He Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp lie 

35 40 45 

Gly Tyr He Asp Pro Tyr Thr Gly Gly Thr Gly Tyr Asn Gin Lys Phe 
50 55 60 
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Asn Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Phe Tyr Tyr Asp Tyr Asp Cys Tyr Trp Gly Gin Gly Thr 

100 105 110 

Leu Val Thr Val Ser Ala 

115 
<210> 145 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-2 
<400> 145 
Asp He Gin Met Thr 
5 

Glu Ser Val Thr He 
20 

Leu Ala Trp Tyr Gin 
35 

Tyr Ala Ala Thr Ser 
50 

Ser Gly Ser Gly Thr 
65 
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Gin Ser Pro Ala Ser Gin Ser Ala Ser Leu Gly 

10 15 
Thr Cys Leu Ala Ser Gin Thr lie Gly Thr Trp 

25 30 
Gin Lys Pro Gly Lys Ser Pro Gin Val Leu He 

40 45 
Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

55 60 
Lys Phe Ser Phe Lys He Ser Ser Leu Gin Ala 
70 75 80 
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Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 

<210> 146 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-3 
<400> 146 

Asp lie Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser Leu Gly 

5 10 15 

Glu Ser Val Thr He Thr Cys Leu Ala Ser Gin Thr He Gly Thr Trp 

20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val Leu He 

35 40 45 

Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys He Ser Ser Leu Gin Ala 
65 70 75 80 

Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 

<210> 147 
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<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-4 
<400> 147 

Asp lie Lys Met Thr Gin Ser Pro Ser Ser Met Tyr Ala Ser Leu Cly 

5 10 15 

Glu Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp lie Lys Thr Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Trp Gin Ser Pro Lys Thr Leu He 

35 40 45- 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He Ser Ser Leu Glu Ser 
65 70 75 80 

Asp Asp Ser Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 

<210> 148 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TP mou 
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se monoclonal antibody ATR-5 
<400> 148 
Asp He Lys 
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Met Thr Gin Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly 
5 10 15 



Glu Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro Lys Thr Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He Asn Asn Leu Glu Ser 
65 70 75 80 

Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 

<210> 149 
<211> 112 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-7 
<400> 149 

Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
5 10 15 



10 4/109 



WO 99/51743 

Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu Leu 
20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly 

35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
65 70 75 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp 

85 90 
Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu Glu 
100 105 110 

<210> 150 
<211> 112 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-8 
<400> 150 

Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 

5 10 15 

Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 
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Asp Ser 

Gin Ser 

Val Pro. 

Lys lie 
80 

Gin Asp 
95 

He Lys 
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Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 .80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Asp 

85 90 95 

Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
100 105 110 

<210> 151 

<211> 780 

<212> DNA 

< 2 1 3 > Homosapiens 

<220> 

<223> DNA coding for soluble human TF 
<400> 151 

atg gag acc cct gcc tgg ccc egg gtc ccg cgc ccc gag acc gec gtc 48 
Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

get egg acg etc ctg etc ggc tgg gtc ttc gcc cag gtg gcc ggc get 96 
Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

tea ggc act aca aat act gtg gca gca tat aat tta act tgg aaa tea 144 
Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

act aat ttc aag aca att ttg gag tgg gaa ccc aaa ccc gtc aat caa 192 
Thr Asn Phe Lys Thr He Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 
20 25 30 
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gtc tac act gtt caa ata age act aag tea gga gat tgg aaa age aaa 240 
Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

tgc ttt tac aca aca gac aca gag tgt gac etc acc gac gag att gtg 288 
Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

aag gat gtg aag cag acg tac ttg gca egg gtc ttc tec tac ccg gca 366 
Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

ggg aat gtg gag age acc ggt tct get ggg gag cct ctg tat gag aac 384 
Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

tec cca gag ttc aca cct tac ctg gag aca aac etc gga cag cca aca 432 
Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

att cag agt ttt gaa cag gtg gga aca aaa gtg aat gtg acc gta gaa 480 
He Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

gat gaa egg act tta gtc aga agg aac aac act ttc eta age etc egg 528 
Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

gat gtt ttt ggc aag gac tta att tat aca ctt tat tat tgg aaa tct 576 
Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

tea agt tea gga aag aaa aca gee aaa aca aac act aat gag ttt ttg 624 
Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 
165 170 175 
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att gat gtg gat aaa gga gaa aac tac tgt ttc agt gtt caa gca gtg 672 
He Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

att ccc tec cga aca gtt aac egg aag agt aca gac age ccg gta gag 720 
He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

tgt atg ggc cag gag aaa ggg gaa ttc aga gaa gac tac aaa gac gat 768 
Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 

210 215 220 

gac gat aaa taa 780 
Asp Asp Lys 
225 

<210> 152 
<211> 259 
<212> PRT 
<220> 

<223> Amino acid sequence of soluble human TF 
<400> 152 

Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

Thr Asn Phe Lys Thr lie Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 
20 25 30 
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Val Tyr Thr Val Gin lie Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

He Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

He Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 

210 215 220 

Asp Asp Lys 
225 
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